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THE WESTINGHOUSE ALTERNATING CURRENT SYSTEM 
OF ELECTRICAL DISTRIBUTION. 

A great deal of attention has been excited among 
electricians by the development of the commercial use 
of the alternating current for heating, lighting, and 
power. In the first days of electric lighting the only 





Fig. 1.CONVERTER AND CONVERTER CASE. 


specific application of the alternating current was for 
the supply of the Jablochkoff candle, whose construe- 
tion precluded the use of the direct current. The 
names of the two types of current sufficiently describe 
them. One current alternates, or changes in direction 
continually. The alternations may be 250 per second, 
but vary greatly in different types. The other current 
is always in the same direction, though it way vary in 
intensity so as to strongly pulsate. 

In the successful development of central station elec- 











fronted by a dilemma. Considerations of safety to life 
require the use of a low tension circuit where there is 


Considerations of economy in the use of copper require 
the use of a high tension circuit to enable sinall wire to 
be used, thus avoiding the heavy capitalization repre- 
sented by large leads. The dilemma has been solved 
by the alternating current converter system. Small 
leads forming an element of a high tension circuit are 
used in the streets and subways, while in buildings 
where the length of wire is comparatively slight a low 
| tension circuit is introduced, All this is rendered pos- 
sible by the converter. The latter is simply an induc- 
tion coil. All who have seen a coil receiving a battery 

current of low initial electromotive force and develop- 
| ing therefrow an electrical tension that will produce a 
spark throngh many inches of air, and that, will perfo- 
rate glass of considerable thickness, can readily con- 
ceive of the reverse role being played. A current of 
high initial electromotive force can be converted into 
ove of far higher intensity and low initial tension. 

When it was first proposed to use converters in elec- 
trie distribution, the inventors, Gaulard & Gibbs, 
| placed them in series on a closed circuit. The counter 
electromotive force of the system made it economically 
a failure. Then it was proposed to place the convert- 
'ers in parallel between the two leads, and to leave the 
latter open at the ends. This solved the problem, and 
made the counter electromotive force an essential ele- 
ment in the economy of the process instead of an ob- 
stacle thereto. The Westinghouse system is an excel- 
lent exponent of the alternating current installation. 
It includes a complete series of appliances, from cen- 
tral station dynamo to the customer's individual con- 
verter and meter. Its leading features, as here illus- 
trated, give an example of the most advanced alternat- 
ing current system. 

The Westinghouse dynamo, Fig. 3, is of exceedingly 
simple type, not having even the complication of a 
commutator employed in ordinary direct current gene- 
rators, It includes a field excited by a small direct 
current generator, shown in the background upona 
pedestal. Sometimes this exciting dynamo is con- 
nected directly to the main armature shaft. The field 
contains an even number of cores, varying in number 














any possibility of human beings touching the wires, | 








trical distribution, electrical engineers have been con- | in different machines, placed radially as shown, #o 


wound that the cores terminate alternately in a north 
and in south poles, 
The armature, wound in a series of coils corresponid- 





Fig. 2.DETAIL OF CONVERTER. 


ing in number with the poles of the field, is shown in 
Pig. 5. These coils of insulated wire are wound in 
opposite directions, as shown by the arrows, and lie 
upon the face of the armature core, all in one series, 
and one layer in thickness. Their two terminals are 
carried out along the axle and connected respectively 
to two insulated rings, whence the current is taken 
by brushes. The armature core is perforated and lauai- 
nated, and by wings at the ends within it is perfectly 
(Continued on page 120.) 





Fig. 3—WESTINGHOUSE DYNAMO AND EXCITER—1 500 CANDLE POWER. 
THE ALTERNATING CURRENT SYSTEM OF ELECTRIC LIGHTING. 
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‘| the machinery, and report upon its condition. 


showing desirab!e dwellings, peblic buildings and archi- : 
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a. oy ae Chee THE PANAMA CANAL—A NEW PROJECT FOR ITS | sioner Mitchell has succeeded in bringing it up nearly 


COMPLETION. 

The indications are that another effort will soon be 
made to complete the great work, and perhaps ona 
new basis, 

An intelligent correspondent who visited the canal 
works several wonths ago found the machinery scat- 
tered about, rusted, covered with dirt, and fast going 
to ruin. About that time a commission was appointed 
by the French government to visit the locality, inspect 
The 
people in charge set immediately to work to collect, 
arrange, and paint the mechanisms. They suc- 


ee | ceeded so well that the commissioners are reported as 
38 | expressing themselves as agreeably surprised to find 


things in such good order and so well cared for. Our 
correspondent himself saw the wonderful effects of the 
paint. He said it made the old irons look brand new. 

The project now brought forward for completing the 
canal is to imitate as far as possible the condition of 
the Nicaragua Canal route, namely, to create a large 
inland lake, to oecupy the high center of the isthmus, 
with short sea level canals as approaches to the lake. 
Locks will be used to raise the ships from the levels to 
the lake. 

This new plan is the proposal of M. Santereau, and 
it is claimed it can be realized at an expenditure of one 
hundred millions of dollars. 

M. Santereau’s scheme is to construct a canal that 
would allow of the swift and easy passage of veseels, 
and would render healthy and habitable a large area of 
land that at present suffers from the juxtaposition of 
swamps and marshes. The project, in short, is to 
make a lake in the interior by means of the water from 
the river Chagres. It would cover the unhealthy 
swamps that at present render the surrounding land 
uninhabitable, and would enormously increase the 
value of the 500,000 hectares of land owned by the 
Panama Company. As this lake would be 24 kilo- 
meters in length, it would only be necessary to cut 
50 kilometers, and nothing would impede the course 
of vessels along this waterway but the strong double 
chamber lock that would be built at each end. As the 
numerous projected and, it is affirmed, impracticable 
locks in M. De Lesseps’ canal would be done away with, 
M. Santereau has practically achieved the end that has 
long been sought after of designing a level canal. Its 
advantages are believed to be so numerous that the 
Societe Internationale d'Etudes, which has been 
formed for working M. Santereau’s scheme, is receiv- 
ing support from engineers and from the financial and 
manufacturing centers of France. 


<a a _ 


ANNUAL REPORT OF THE COMMISSIONER OF PATENTS. 

The annnal report of the Hon. C. E. Mitchell, Com- 
missioner of Patents, to the Senate and House of 
Representatives, required by law to be presented dur- 
ing the month of January of each year, has just been 
duly filed for 1889. It is an able document, clear in 
statement and encouraging in the results set forth. 
The year 1889 shows a higher degree of prosperity than 
any preceding period. The number of new applica- 
tions made during the year for patents, etc., was 40,575, 
being nearly 5,000 more than any previous year. The 
number of patents granted was 24,158. The cash re- 
ceipts were $1,281,728, the expenses $1,052,955, leav- 
ing asurplus of $228,772, which was turned over to 
the Treasury and applied to the credit of the patent 
fund, which has now reached the handsome figure of 
$3,631,670. 

The Commissioner calls the attention of Congress to 
several important subjects on which immediate legisla- 
tion is urgently needed. The enlargement of the Fat- 
ent Office is indispensable. He says: 

“ The present situation is most deplorable. Almost 
literally speaking, the Patent Office is crowded into a 
corner of the noble building which was paid for by its 
patrons and which bears its name. 

“I ean add nothing to what has been said by my pre- 
decessors, except perbaps to enter a little more into de- 
tail in setting forth the overerowded condition of the 








7) office. The room occupied by Division XXVIII has 


nineteen by twenty-three feet of floor space. In it are 
pine desks, occupied by nine men and women. In addi- 
tion to the desks are book and file cases arranged against 
the wall and extending upon all sides of the room. In 
the room occupied by Divison V the floor space is 
thirty-five by twenty feet in extent. In it are ten 
desks, occupied by ten persons. Book and file cases 
extend around the room on every side. These instances 
differ only in degree from nearly all the rooms devoted 
to the business of this bureau. 

* The subject to which I am now directing attention 
is one in whieh the deepest interest is felt by inventors 
and by the very large portion of the American people 
who are directly or indirectly interested in inventions. 
There is a widespread feeling that the large excess of 
fees over expenses should be devoted to affording facili- 
ties for the conduct of the business. I urgently re- 
quest that relief be afforded for the overcrowded con- 
dition of the Patent Office.” 

In respect to the genera! work of the office, which 
for several years has been greatly delayed, Commis- 
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to date, notwithstanding the increase of business. 

‘This comparatively satisfactory condition of the 
work has been brought about by almost heroic efforts 
on the part of the examining corps, who take pride in 
the good name of the office, and who spare no labor 
within office hours or out of office hours to second the 
efforts of the Commissioner in bringing up the work. 
But the limit of possible attainment with the present 
force of employes seems to be practically reached.” 

The Commissioner urgently recommends that the 
work of preparing abridgments of patents may be re- 
vived and completed. 

“In the first place, it would be of the greatest value 
in facilitating the labors of this office by lessening the 
work of examiners, and, excepting as the number of 
applications should greatly increase in the future, 
would permit of a decrease in the numbér of the force. 
It would also be the means of preventing the granting 
of worthless patents through the failure to discover apt 
references—a failure which must result in a certain 
small percentage of cases so long as examiners are de- 
prived of the most efficient means of conducting their 
investigations. It would enable the patrons of the 
office to prepare their cases intelligently, and by en- 
abling them to readily ascertain the state of the art 
pertaining to a supposed new invention would in a vast 
pumber of cases cause the withholding of applications 
which now take up the time of examiners to no useful 
purpose, It would toa very great extent transfer the 
work of examination from the Patent Office to the 
offices of attorneys, and thus afford great relief in the 
present overburdened condition of the examining 
divisions. It would enable patentees and manufac- 
turers to definitely understand the extent of their 
rights as secured by patents, and by disseminating 
knowledge of what has been done in all the various 
arts, would prevent inventors from traversing the 
ground occupied by predecessors in their noble pursuit. 
It would be remunerative to the government, because 
such a digest would meet with a ready sale among in- 
ventors and manufacturers, and the entire cost of its 
preparation and publication would soon be reimbursed. 
And, finally, it is indispensable if the United States 
would keep pace with other nations in whatever per- 
tains to the development of its patent-system. 

** All the inventions patented in Great Britain are to 
be found in a summarized form in classified abridg- 
ments, the value of which cannot be overestimated.” 

The incongruity of that portion of our law relating 
to foreign patents and the bardships suffered by 
American inventors in consequence thereof are pre- 
sented forcibly and at considerable length. We are 
obliged to abbreviate. 

** Section 4,887 of the Revised Statutes provides that 
every patent granted for an invention that has been 
previously patented in a foreign country shall be so 
limited as to expire at the same time with the foreign 
patent, or, if there be more than one, at the same time 
with the one having the shortest term. 

“A law which obliges the Commissioner to place the 
seal of the United States Patent Office upon letters 
patent for American inventions which state that for- 
eign patents must be examined and foreign laws con- 
sulted in order to ascertain when the American patent 
will expire, should be banished from the statute books. 
Aside from its being un-American in its nature, it works 
the greatest hardship to American inventors. By rea- 
son of it the pecuniary value of the American patent is 
always greatly impaired and is often substantially de- 
stroyed. It is not an uncommon occurrence for ne- 
gotiations for the sale of important patents, involving 
large sums of money, to fall through because of the un- 
certainty that surrounds the duration of the grant, in 
view of foreign patents first obtained for the same in- 
vention. Again, the law as it now stands operates in 
favor of foreign countries by inducing inventors to con- 
fer their inventions gratuitously upon foreign nations 
rather than run the risk of impairing their domestic 
patents by complicating them with patents secured 
abroad. Thus the law, which is believed to have been 
originally enacted for the purpose of putting a limit to 
the privileges conferred upon foreign patentees, has in 
its operation become a standing menace to American 
inventors. I believe that all competent persons who 
have given attention to the subject agree that future 
patents for American inventions should be granted for 
the full term of seventeen years provided by statute, 
whether or not a patent has been previously obtained 
in a foreign country. I most earnestly recommend that, 
at least as to American inventions patented hereafter. 
section 4,887 of the Revised Statutes be modified so as 
to prevent a foreign patent previonsly obtained from 
affecting the duration of the American grant.” 

In subsequent numbers we shall refer to other im- 
portant recommendations offered by the Commis- 
sioner. 

The following eloquent tribute to the value of the 
patent laws and the labors of inventors forms the con- 
clusion of the report : 

‘* The place of the Patent Office among governmental 
agencies is as unique as it is important. It is con- 
cerned neither with the collection nor the expenditure 
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of the ordinary public revenues. Unobtrusive and un- 
sensational in its work and methods, it asks nothing of 
the Treasury excepting moneys which its patrons con- 
tribute, and nothing of Congress excepting measures to 
secure its highest efficiency. As it enters upon the 
second century of the system which it administers, the 
distrust which has existed to some extent of its func- 
tions has happily passed away. 

“ The triumphs of American invention have attracted 
universal admiration, and the conspicuous demonstra- 
tion of their importance and usefulness has turned dis- 
trust to confidence. I verily believe that no law or legal 
system fin any age or any land has ever wrought so 
much wealth, furnished so much labor for human 
hands, or bestowed so much material blessing in every 
way as the American patent system. If the first inter- 
est. of humanity is employment, in no respect does the 
patent system so convincingly vindicate itself as in its 
tendency to enlarge the scope of remunerated toil. For 
just as the Western Territories—now, for the most 
part, happily elevated to statehood—have by inviting 
immigration reduced the flerceness of competition in 
the ranks of the established industries, so the new 
realms of industry that have been brought into being 
by American inventors have supplied millions of men 
with remunerative labor who would otherwise be com- 
peting for underpaid employment in the overstocked 
labor markets of the old-fashioned industries. 

‘But the territories of American invention know no 
Pacific sea. Their farther bounds expand as their 
hither borders are occupied. Illimitable in extent and 
inexhaustible in resources, they will yield up unimagi- 
ned treasures of invention in all the coming centuries, 
just as they have done in the hundred years of marvels 
whose recorded story, drawing toward its close, is at 
once the tribute and the glory of the American patent 
system. 

“Respectfully and yet urgently I invoke the good 
offices of Congress in behalf of justice to the Patent 
Office. ° 

“Very respectfully, your obedient servant, 
“C. E. MrrcH ELL, Commissioner.” 





HOW TO PURIFY DRINKING WATER. 
BY PROF. PETER T. AUSTEN, PH.D., F.C.8. 

Next to air, water is the most immediate necessity of 
human life. Without air one can exist but a few mo- 
ments ; without water life cannot be prolonged more 
than a few days. The human body is largely composed 
of water, being about seven-eighths by weight of this 
substance. Water is being continually eliminated from 
the body in proportion to the amount that is taken in. 
This averages, including what is contained in our more 
solid food, at least two quarts a day. It is the agent 
by which the functions of the body are carried on, sup- 
plying many of its various wastes, and giving material 
for its processes. Indeed, a human being may be almost 
deseribed as an animated pipe. Water is drunk pri- 
marily because it is water, and a certain amount of it 
must be daily taken intothe system. It almost always 
contains extraneous matter, and this extraneous mat- 
ter may or may not be harmful. The more nearly 
drinking water approaches to perfect purity, aside 
from a certain amount of dissolved gases which impart 
to it a slight pungency of taste, the better will it fulfill 
the office of a solvent in the body ; the more easily will 
it be assimilated, the more easily will it pass or osmose 
through the membranes, and the greater will be the 
amount of solid substances that it will dissolve and 
eliminate. 

Aside from the freedom of a water from dissolved 
mineral matters, which make it “hard” or impart 
other properties to it, water may contain certain dele- 
terious matters, which may cause it to become the 
means of imparting to those who drink it serious func- 
tional disorders, and often fatal diseases. It might be 
thought, in view of the care that is usually exercised 
in peeling, cleaning, and otherwise carefully preparing 
before eating vegetables dug out of the earth, as well 
as those that are not, that considerable care would be 
exercised in purifying the water that is drunk. But 
this is mot generally the case. The ordinary surface 
well isa hole dug in the ground, and the water that 
oozes into it usually contains the dissolved impurities 
of the soil, putrefying vegetable and animal remains, 
as well as the pollutions from leaching cesspools and 
other similar abominations. So long as it is bright and 
sparkling it is considered both palatable and safe. But 
scientific investigation has shown that the sparkle of a 
water may be due to an excess of dissolved carbonic 
acid gas, and this condition may be the result of the 
putrefaction of organic matter ; and that even when 
clear, sparkling, and palatable, water may still be su- 
perlatively dirty and deadly, 

Biological investigation has established the fact that 
uany diseases, such as typhoid fever, for instance, may 
be imparted by minute organsims popularly known as 
‘ germs,” or more scientifically as ‘‘ microbes.” These 
minute organisms are given off by the patient suffering 
from the disease; and when they are transmitted to 
others, which happens in many ways, and very fre- 


human system. There, when the conditions are favor- 
able, they develop, and live at the expense of their host, 
causing the functional disorders known as disease. 
Many sad instances of the effects caused by drinking 
polluted waters could easily be adduced. Water that 
is free from such pollution, but is simply tarbid from 
suspended matter, as clay and the like, is unpalatable 
from its repulsive taste and appearance. 

During the last few years the subject of water purifi- 
cation has received much attention, and successful 
methods have been introduced for filtering and purify- 
ing water on a large scale. Filtration on a small scale, 
while saccessful in many cases, comes, as a rule, under 
what is at present alleged to be housekeeping, and 
the success or failure of the method will, therefore, 
often depend entirely on the operative ability of some 
crude specimen of domestic home rule, a form of des- 
potic government which has attained an extremely 
luxuriant growth in this country. 

While I do not wish to undervalue any of the ex- 
cellent small filters now on the market, I desire to 
explain a simple method by which any housekeeper of 
average intelligence can make an inexpensive contri- 
vance which will do its work in a way not easily sur- 
passed either in results, efficacy, rapidity or simplicity 
by any filter that can be bought. Such a filter can be 
set up in a short time at any place, and will be found 
particularly useful when one is away from home; for 
then special appliances are not always easy to obtain. 

My attention was directed to this subject several 
years ago, and after some experimenting a simple ap- 
paratus was devised. Since then I have continued to 
experiment on this subject, and am more fully con- 
vinced than ever of the practical utility and efficiency 
of the method. 

It has been known for many years that the addition 
of a minute amount of alum to a water containing bi- 
carbonate of lime in solution (and most natural waters 
contain more or less of this substance) will cause the 
formation of a gelatinous precipitate. This precipi- 
tate entangles and collects the suspended matters and 
germs, forming coagulated or agglomerated masses 
which are easily removed by simple filtration. Waters 
containing clay or mud which is so fine that a me- 
chanical filter cannot remove it, when treated with a 
small amount of alum can be filtered perfectly clear 
through a coarse filter. The alum thus added is not 
left in the water, but is removed by the filtration, for 
its active constituent, the aluminic sulphate, is decom- 
posed and precipitated by the action of the dissolved 
bicarbonate of lime. This should be well understood, 
although if a minute amount of alum were left in the 
water its effects would not be noticeable, and even if 
present in larger amounts, it would not be at all 

rous. 

The method of filtration is simple in the extreme. 
An oil bottle or any long, narrow-necked bottle serves 
for the filter. Tie around it a string soaked in kero- 
sene, about half an inch from the bottom, set the 
string on fire, and hold the bottle bottom up. When 
the string is burnt out, the bottom of the bottle is 
thrust into cold water. If properly done, this causes 


of the glass should now be burred off a little with a 


the bottom of the bottle to split off evenly. The rim) 


pail and dipper for this use alone. They should be 
kept scrupulously clean, and frequently wel! scoured 
with sapolio or a similar kind of soap. After mixing, 
the water is allowed to stand five or ten minutes, and 
then poured, by means of the dipper, into the filter 

It will run through rapidly if the filter-bed has been 
properly made, and will be as clear as crystal, and not 
seldom will form an astonishing contrast with the 
original water. The first half pint of the water pass- 
ing through should be rejected. The filtered water 
may be caught in a pitcher or in any other convenient 
receptacle. A filter-bed will last a day, but it is not 
advisable to use it longer. Each day the used filter- 
bed should be thrown away and a fresh one prepared. 
The method may, of course, be applied to any of the 
many filters in use, by simply adding to the water to 
be filtered one or two grains of alum to the gallon. It 
will be a poor filter, indeed, that will not filter clear 
after this addition. 

Of late, attention has been directed to the latent 
dangers in ice. It has been found that this apparently 
harmless and attractive substance may fairly reek wit): 
disease germs and filth of all kinds. Unless it is known 
from whence the ice comes, its use may Se more dan- 
gerous than the use of water, Ice is sometimes derived 
from water which no one would think of drinking, as, 
for instance, from ponds in cemeteries and from rivers 
in the neighborhood of sewer outlets, and asa result 
may be indescribably foul. Aside from the danger of 
germs lurking in ice, there is risk in the indisereet use 
of water cooled to an abnormally low temperature, 
since functiona! disorders are often caused by the 
drinking of very cold water. No water is so refreshing 
as that of a mountain spring, and one reason of this is 
that its temperature is just right. It is well to take 
hints that are given by nature, and the hint that 
the best temperature of drinking water is about 
fifty degrees Fahrenheit is a good one, and worth fol- 
lowing. 

I would suggest—and Iam sure that every one who 
tries it will be more than satisfied—that the filtered 
water be caught in stoppered carafes, or, what is just 
as good, carefully cleaned sherry bottles stoppered with 
new, clean corks, and that these bottles filled with 
water and carefully stoppered be placed in the refrige- 
rator for several hours. By putting half a dozen such 
bottles filled with water in the refrigerator and re- 
placing them with others as they are taken out, a sup- 
ply of clean, filtered water of a satisfactory and safe 
degree of coolness may be kept continually on hand. 

The use of this simple method of purification of water 
will, I am certain, prevent many a case of sickness and 
not a few deaths, and it is so simple, cheap, and effica- 
cious that any one can make a success of it. 

—_———__ —~—9 + ore 
Anu Oxygen Explosion, 

An accident which occurred in Lexington, Ill., gives 
sad emphasis to the necessity for care in conducting 
chemical experiments, Professor J. Jesa, of the high 
school, started to make oxygen for his chemical class. 
He used as a retort a piece of gas pipe eight inches 
long and two inches in diameter. On applying heat 
for a short time an explosion occurred and the retort 
‘blew up likea bomb shell. The room was wrecked, 








round file to remove any sharp edges that may be left. Professor Jess and several others were terribly injured, 
The bottle is then thoroughly cleaned and placed neck | while about twenty were included in the list of 
downward in a convenient support, as, for instance, | wounded. 

through a hole bored in a shelf, or it may be allowed! The probabilities are that the chemicals were im- 
to stand in a wide-mouthed bottle, resting by its pure. About twenty years ago a similar accident 
shoulders on the rim of the mouth. A small handful happened at the School of Mines, Columbia College. 
of cotton wool is now thoronghly wetted by squeezing The experimenter had by mistake mixed sulphide of 
it in water, and shreds of it are dropped into the bot- antimony, instead of binoxide of manganese, with 
tle until a layer about two inches deep has been made. | chlorate of potash. On applying beat the mixture in 
The shreds should be dropped in carefully, so as to dis- the retort exploded and the experimenter’s sight was 
tribute them evenly, and not to let them pile up in the| permanently destroyed. Oxygen can with perfect 
middle or at the sides. When enough cotton has been | safety be generated in a glass retort, flask, or test tube, 
dropped in, a cup or two of water is poured in and the| but the mixture of chemicals should always be tested 
bottle gently tapped. This consolidates the mass and | by heating a small quantity in the bottom of a test 
finishes the making of the filter-bed. tube. If itevolves oxygen quietly, the oxygen mixture 
The amount of alum needed to coagulate the water! may be considered correctly made. Sulphide of anti- 
sufficiently for filtering need not, as a rule, exceed two | mony and binoxide of manganese are ee similar in ap- 
grains to the gallon, and in many instances may be less, | pearance that the mistake described above is one 
but in certain cases of very dirty waters, such as that always liable to happen, and the result is practically 
of the Mississippi River, the amount of alum may be | gunpowder or worse. Organic matter or sulphur may 
increased to four or even six grains per gallon. The! bring about a similar result. 


alum is best kept in a solution of such a strength that 
a teaspoonful of it will contain a grain. To save | 
troubie, the following prescription will enable one to_ 
get enough of the solution put up at any apothecary’s 


to last for a considerable time : 


TAR IES rie 
Steam Navigation on the Nile. 

A new Egyptian association has been formed, styled 

the “ Thewfikieh ” Company, who are the owners of a 

number of steamers which have been specially fitted 


1g |4=Cs|: for. regular service of passengers desiring to ascend 


Ft Ss cor gecs.coccee . 
SemIROOMR. i... rddnkae.. bub tab tea dids ddegh bee ona ok gxvi. | the river from Cairo to the first. cataract, visiting the 
M. ft. solatio, | antiquities on the banks. The formation of this com- 


I may add that the expense of this prescription, in- ‘ pany has been sanctioned by a decree of the Khedive, 
cluding the bottle, should not exceed fifteen cents. who has just inaugurated the operations by a personal 
The treatment and filtration of the water is best| visit on board the steamer El Khedevie. The saloon, 
done as follows : ladies’ boudoir, smoking room, and all parts of the 
A gallon of water is placed in a clean tin pail and steamerare illaminated by 80 electric lights of a total 
two teaspoonfals of the alum solution are added. It' power of 2,500 candles, and the decorations of the 
will save time to make, once for all, scratches on the apartments are of the most elegant and luxurious 
inside of the pail, showing the height of one, two, or character. Messrs. H. Gaze & Son are appointed 
more gallons of water. It is then well stirred and agentsin Europe, Egypt, and America for the com- 





quently by the agency of water as a conveying medium, 
they take up their abode in various organs of the 


mixed with a clean tin dipper. Lt is best to keep this pany. 
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AN IMPROVED TOOL AND HANDLE. vented from withdrawal by the attachment of a band 
The accompany ing illustration represents a cowbined | or ring or screwing a nut thereon. 

tool and handle for use iv screwing ceiling hooks, ete., — rr 

to place, and also to clamp a saw or auger for sawing AN IMPROVED SUNSHADE HAT. 

or boring above the operator’s head. The invention; A hat having an uwbrella-like sunshade, adapted to 
has been patented by be conveniently expanded to afford shade and to allow 
Mr. Horatio Barnett, of | the free circulation of air about the head, while it may 
Malvern, Ark. Fig. 1| be easily collapsed to present the appearance of an or- 
is a perspective view of | dinary hat, is shown in the accompanying illustration, 
the tool clamping an | and forms the subject of a patent issued to Mr. Stephen 
auger, and Fig. 2 shows! B. Bartine, Pleasant Plains, Richmond County, N. Y. 
the head with a serew! Rising from the inner band portion of the hat isa 
eye clamped therein, | skeleton crown of curved reeds, wires, or rods, secured 
Fig. 3 showing a further | to the band portion and tied together at the top, this 
detail of the head, !| inner crown being covered with netting or thin fabric. 
while Fig. 4 represents, Above this crown is held a second one, similarly com- 
the use of the tool for| posed of curved reeds, etc., attached at their lower 
placing articles on or| ends tothe band portion, and at their upper ends to 
removing them from/aring. To this oater skeleton crown is secured the 
high shelves, by means | sunshade, composed of reeds, wires, ur rods, tied to the 
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end of the handle. In 
the larger end of the 
handle is a longitudinal 
slot, forming two spring 
jaws, in the inner faces 
of which are produced 
angular recesses adapt- 
ed to grasp the rectan- 
gular shank of a tool. 


shade and to the band portion of the hat. These 
together, rings or keepers being placed over the hinged 
portions joining the sections when the shade is spread 
to hold the sections in line with each other to brace the 
ribs of the shade. A modified form of brace for the 
sunshade is shown in the small view. 
To hold the tool rigidly | these rings or keepers away from the joints of the 
a clamp is employed, adapted to slide apon the enlarged | sections, the collapsing of the shade is effected by 
end of the handle, the clamp consisting of two straps| means of a draw cord passed around the hat through 
having their ends united by set serews, whereby the| rings secured to the braces, this cord being tied and 
claiwp is made to bind the jaws against the article.| covered by an outer band buckled or tied upon the 
This implement may also be utilized in topping, trim-| outside. Short plates in asuitable hem in the shade 
ming, and pruning trees, vines, etc. | covering for each rib section cause the outer covering 
— 2+ ere ——————~S— | to form even and regular folds between the ribs when 
AN IMPROVED TOY FOR CHILDREN. the shade is collapsed, so that the outer portion of the 
The accompanying illastration represents a wheeled | hat will then lie smooth and present a finished appear- 
toy so made that a figure, a pin-wheel, or other orna-| ance, as that of an ordinary hat, such a hat when com- 
plete being designed to weigh only from two and a 
| half to three and a half ounces. 
a en ee x 

AN IMPROVED RAILROAD TIE AND CHAIR. 

A wetallic railroad tie and chair, from which the rail 
may be readily removed, or wherein the tie may be con- 
veniently detached when desired, and which is designed 
to hold the rails firmly in contact with the tie, is shown 
herewith, and has been patented by Mr. Isaac Brown, of 
Swatara, Schuylkill Co., Pa. Fig. 1 isa side elevation 

)of the tie, partly ff section, Figs. 2 and 3 representing 
|slight modifications. Fig. 4 shows two opposed key 
| clamps adapted for insertion in the chairs and for con- 
| tact with the rails, Fig. 5 representing the application 
of the improvement. The tie and the chairs are pre- 





AND 


BARNETT'S TOOL 
HANDLE. 
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of the hook on the small | ring to stand out like the ribs of an umbrella, and cov- | 
ered with some heavy textile material, supporting | 
braces being hinged to the rods holding up the sun- | 


braces are each made in two parts or sections hinged | 


Upon shoving | 





WALLACE’S TOY. 


ment will be revolved as the toy is drawn forward or 
pushed backward. It has been patented by Mr. James 
Wallace of No, 1845 Wylie Street, Philadelphia, Pa. 
At the center of the axle is a circular opening, and 
upon each end a drive-wheel is loosely mounted, the 
hub of one wheel extending some distance inward and 
having a pivion attached thereto. The pin-wheel or 
other ornament is attached to the upper surface of a 
block whose under face bas a borizontal spur-wheel 
adapted to mesh with the pinion, the block being 
mounted to revolve horizontally in the axle, with the 
spar-wheel, by means of a sleeve or post loosely fitting 
in the central opening of the axle. This post extends 
below the lower collar of the axle opening, and is pre- 


ferably integral, and may be made of a single piece, or 
in two sections, as shown, the latter form being more 
particularly advantageous for use where there area 
number of tracks close together, rendering it difficult 
to introduce or withdraw a full-leugth tie. The chair 
consists of a base section slightly raised above the 
body of the tie, and a post projected upward from each 
end of the base, leaving room to neatly accommodate 
| the flange of the rail. For T rails, the bottom of the 
chair between the posts is flat, while for double-headed 
and bull rails the surface is concaved to accommodate 
the contour of the rail. There is a key hole slot con- 
nected with an interseeting upper semicircular trans- 
verse opening, in each post of the chair, the key clamps 
shown in Fig. #being adapted for insertion into the 
key hole slots of the chairs, and each having a hori- 
zontal body portion adapted to contact with the upper 
surface of the rail base and with the web of the rail. 
One of the clamps has a shank on its inner face, inte- 
gral with which is a horizontal rod with threaded ex- 
tremity, adapted to pass out through the key hole slot 
| in the outer post of the chair, when, by means of a 
lock nut, both clamps are made to bear firmly against 
the rail when it is seated in the chair. In order that 
the rail need not be raised very high to remove the tie, 
the posts of the chair may be so shortened that a por- 
tion of the cylindrical surface of the clamp body will 








be exposed. 
| — 


AN IMPROVED METALLIC SHINGLE. 

The accompanying illustration represents a new 
form of metallic shingle patented by Messrs. Thomas 
Toner and John E. Carroll, of No. 82 North Fifth 
Street. Philadelphia, Pa. Fig. 8 is a perspective view, 
and Fig. 2 a sectional end view of a shingle, Fig. 1 re- 
presenting a roof thus covered. The shingle has a 
ridge-shaped central body part, and is folded upon itself 
on one outer edge to form a V-shaped ridge, the metal 
being continued out to form a nailing flange. On the 
other edge of the body is an upwardly extending in- 








BARTINE’S SUNSHADE HAT, 





clined flange, with a channel formed on its outer edge. 
The entire shingle is made of one piece of sheet metal 
bent to the form desired, and its upper end has a short 
flange, and projections to prevent water driven up on 
the shingle from passing to the wood or being drawn 
up by capillary attraction. On the lower end of the 
shingle is formed a V-shaped saddle, adapted to fir 
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on to the upper end of the ridge of the next following 
shingle. This shingle can be readily laid on a roof by 
/an ordinary workman so as to give thereto a very at- 
tractive appearance, and its shape is such as not to un- 
| necessarily stretch the metal if made by a press. The 
‘lock permits of all necessary contraction and expan- 
sion, thereby preventing the bottom from cupping up 
in the center, and the lock can be used for a valley as 





| 





TONER & CARROLL’S METALLIC SHINGLE. 


well as a single lock, thus giving the workman less 
trouble to adjust the valley shingles. The male por- 
tion of the lock hasa catch basin to interrupt all mois- 
ture that may accumulate under the cap, and prevent 
it from finding its way to the nailing flange below. 


Samples may be seen at the offices of the patentees. 
ee 0 


A RIDGE AND HIP COVERING FOR ROOFS. 

A new article of manufacture, consisting of a special 
form of plates which may be easily and conveniently 
applied by the roofer, as a ridge or hip covering or as a 
corner finish, is shown in the accompanying illustra- 
tion, and has been patented by Messrs. Thomas Toner 
and John E. Carroll, of No. 32 North Fifth Street, 
Philadelphia, Pa. Fig. 1 is a perspective view show- 
ing the application of the plates, of one of which 








TONER & CARROLL’S = HIP COVERING FOR 





Fig. 2 is a plan view, Fig. 4 showing a sectional 
|side elevation, and Fig. 3 a transverse section. One 
end of the plate is bent under to form a bottom flange, 
and the other end is partly doubled up and bent ever 
the top to form a flange adapted to be engaged by the 
bottom flange of the next following plate. The end of 
the plate, after leaving the doubled-up flange, is bent. 
downward to form a flange to be secured by nails to 
the part of the building on which it is used. The bot- 
tom flange is narrower in the middle than at the outer 
ends, to facilitate bending it under, and the sides of 





each plate are bent under to increase their strength. 
From its peculiar form of lock this cover can be used 
on all kinds of hips and ridges. 


1 
























FEBRUARY 22, 1890.]} 

















Although men have long been seeking a practical 
method of navigating the air by utilizing the power of 
the wind, the problem remains still unsolved, and we 
present to our readers one of the most recent efforts in 
that direction. Indeed, it is doubtfal if there ever was 
a time in former years when the minds of so many men 
were attracted to this subject as at the present day, 
and the records of the Patent Office bear ample evi- 
dence that inventors are fully alive to the vast import- 
ance of the field which this subject presents. Among 
the latest of the patents in this line is one whieh forms 
the subject of our illustration, issued to Dr. David 
Thayer, of Boston, Mass., being for ‘‘ an apparatus for 
navigating the air, and for towing vessels and vebicles 


inventor styles it an aerial 


Stientific American. 


A NEW AERIAL APPARATUS. ties. When the solution is ready, dip the prepared Patents as Investmonts. 


glass bulbs therein, hang up to dry, and finally pass a 
eurrent through the bulb for half an hour, that the 
heat thus generated may harden the coating of the 
collodion, or place in a current of air. The prepara- 
tion can easily be removed with aleohol or sulphuric 
ether, but is not affected by water. Experience has 
shown that the best results are obtained by not using 
too mach aniline. Make the color light rather than 
deep, and apply two or three coats, 
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A Business Man’s Opinion. 
President Roberts, of the Pennsylvania Company, 





when asked lately as to his views concerning the pre- 
sent outlook, said: ‘It is a difficult time to judge of 
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It has been said that the introduction of useful in- 
ventions seems to hold by far the most exceilent place 
among human actions. Unfortunately this, like many 
other truths, is not sufficient of itself to incite the in- 
ventive faculty. In these money-getting times mere 
sentiment succumbs to pecuniary gain, and when the 
value of au invention is called into question, it is not 
its moral or beneficial effect upon the community that 
is considered, but rather the more practical one of its 
influence upon the pocket. 

Do patents pay ? is a question often put, and fre- 
quently answered in the negative, but erroneously so. 
For the amount of money invested, there are few pro- 
perties that have paid more handsomely. Take the 
leading investments of the 
day, how many of them are 











railway, operated by two 
forees—the oblique impact 
of the wind upon the sur- 
face of aero-planes or kites 
and the resistance to this 
force of a drag at opposite 
ends of three er more 
draught lines. The drag, 
when traversing over the 
land, is to consist of wheels 
and axles with a brake, for 
which heavily laden sledges 
are to be substituted when 
traversing ice fields, it be- 
ing suggested that excel- 
lent means will be thus af- 
forded for the exploration 
of the polar zone. In the 
water the drag may consist 
of one or more boats, or a 
raft of logs, as shown in 
our illustration. The aero- 
planes or kites may be mul- 
tiplied as desired, and bal- 
loons are attached to them, 
to keep them aloft in the 
absence of wind. To the 
right and left of the cen- 
tral broad kites are nar- 
rower ones styled wings, to 
the outer edges of which 
brace ropes are attached, 
the steering being effected 
by flexing these wings by 
means of the brace ropes. 
To lessen or increase the 
altitude of the series of 
kites, their lower edges are 
connected by halyards with 
the ear in which the pas- 
sengers ride, whereby the 
inclination of the aero- 
planes may be regulated. 
This car is supported upon 
the draught lines, and may 
be suspended in any de- 
sired position up or down 
thereon, there being a sail 
on the front of the car 
adapted to carry it up on 
the lines to such a distance 
as required, and at least 
sufficiently high to avoid 
the touch of the waves, 
when it is firmly held there 
by means of a brake which 
grasps the cables or drag 
lines. If the voyage is in- 
tended to be a long one, it 
is expected that the drag 
will be sufficient to hold all 
the baggage and supplies. 

The inventor enumer- 
ates many objects of great 
importance which his 
aerial apparatus is design- 
ed to accomplish in the 
facility it affords for the 
crossing of land, water, ice fields, etc., and has been at 
great pains to illustrate a variety of forms of construc- 
tion, all, however, on the principles shown in our illus- 
tration. 


over water and land.” The 
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Tinting Incandescent Lamp Bulbs. 

The following recipe is due to Mr. Arthur S Huey, 
of Minneapolis : Prepare the glass by thoroughly wash- 
ing in soap and water and drying. Then dip in bath 
(nade by beating up the whites of two eggs in one and 
a half pounds or pints of water, and filtering) and hang 
uptodry. Dissolve the aniline color in photographer's 
common collodion. Red or blue aniline will form clear 
solutions, while the green solution will require filtering. 
‘ellow aniline forms a handsome color, but the sur- 
face of the glass presents a frosted appearance after 
‘he application. Violet and purple colors way be ob- 
‘ained by combining red and blue in different quanti- 








A NEW STYLE OF AERIAL NAVIGATION. 


the future. If the question had been asked of me a 
year ago I would have said the outlook was poor ; but 
in less than three months activity began, and I 
ordered new cars, although there were 5,000 idle cars 
on our tratks. It is seldom that you can correctly 
judge the future; but there is no reason why the 
manufacturers of the country, and éspecially those in 
iron and steel, should not have a very fair season. 
The outlook for railroad traffic is encouraging also. 
I have a notion, too, that we, as a nation, are about 
to become exporters of manufactured products to a 
larger extent than ever before. Our industries will 
now seek success outside of the domestic market, 
which they have heretofore depended upon. But our 
large and profitable domestic consumption gives us an 
advantage over older producing countries, where most 
mwapufactured articles have to seek a market outside 





the home market.” 


gigantic failures ? 

Of course all patents do 
not pay, neither do all in- 
vestments in any kind of 
property; but in these 
days of wild speculation, 
railroad bubbles, and bank 
failures, it may be very 
opportunely asked whe- 
ther $35, or a little over $2 
a year, paid to the govern 
ment for a seventeen years 
exclusive right in and to 
some useful invention, is 
not a promising invest- 
ment? It at least is not a 
very extravagant one, 

We all know of patents 
that have paid their mil. 
lions, but we do not al! 
know of the many thou 
sands upon thousands o/ 
patents which have real 
ized for their owners 
amounts varying frow 
$5,000 to $50,000 and up 

- ward. 

Contrast these realiza- 
tions and the paltry outlay 
required with other invest 
ments, and where is the 
property which yields as 
large a return ? 

That many patents do 
not pay is not always the 
fault of the invention, but 
not unfrequently is due to 
the want of proper com- 
mercial nanagement or to 
the clumsy form in which 
the invention, perhaps a 
very meritorious one, has 
been ushered to the public. 
But even these patents ul- 
timately sometimes prove 
valuabie, on account of the 
principle involved or some 
one particular construction 
or combination they cover, 
so that holders of subse 
quent patents are com- 
pelled to pay tribute, and 
it is never safe to consider 
a patent worthless because 
it is dormant. Its day, 
after the lapse of years 
even, may come unexpect- 
edly. 

Again, inventors fre- 
quently are at fault in not 
following up their ipven- 
tions by fortifying the ori- 
ginal patent with subse 
quent ones covering im- 
provements in matters of 
detail. Norshould repeat- 
ed failure discourage an 
inventor; for if only one 
patent out of every ten pays, it will many times more 
than compensate for the cost of the ten. 

Not merely scientific men and mecharics, bet men 
of leisure, will do well, then, to consider whether a 
patent, if only as a speculation, is not a cheap invest- 
ment, even if the weightier consideration of advancing 
the cause of science or adding to human comfort by 
even so small a step be altogether discarded.—Z2- 


change. 
————s 0 a 





- By Rail te Kurope. 
The Russian government, it is said, will begin next 


spring to build its 4,500 mile railroad across Siberia. It 


is a big undertaking, and the estimated cost is $220,000, - 


000. This is an age when the cost of any project, how- 
ever enormous it may be, provided it gives promise of 


a reasonable profit, is no longer considered an ob- 


stacle. 
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The National Electric Lighting Association. 

Though the electrical generator and the science of 
electrical distribution have undergone a mach quicker 
development than was the case with the steam engine 
in its early history, the promise of further economy, of 
more distant distribution from the point of generation, 
is so encouraging, indeed so evident, that the system 
may fairly be regarded as yet in itsexperimental stages. 
Every city, every considerable town, and many villages 
have their light and power stations. Enormous capi- 
tal has been invested, and still more awaits its oppor- 
tunity in the same direction. Because of this the nu- 
merous body of practica] electricians composing the 
Nationa! Electric Lighting Association, which met on 
the 11th, 12th, and 18th of February, at Kansas City, 
devoted itself almost exclusively to economical genera- 
tion and distribution, the steam engine taking an im- 
portant part in the discussions, forming, as it does, so 
important a factor in the operation of an electrical 
plant. ‘“ Line Insulation,” another factor in the gene- 
ral scheme, invited attention. So did “A Universal 
System of Central Station Accounts,” looking to uni- 
formity in the bookkeeping. “ The Costof the Pro- 
duct of Central Stations” laid down a standard of 
measure ment-—though only a temporary one—by 
which these, wherever located, could estimate the rela- 
tive economy of their several plants. 

Perhaps the two most important papers, as discussing 
the general subject of economical construction and 
maintenance of central stations, were ** Development 
of Generating Stations for Incandescent Light and 
Power,” by ©. J. Field, of New York, and “‘ Construc- 
tion of Central Stations,” by C. J. Woodbury, of Bos- 
ton. 

In the first of these the author began by summariz- 
ing what he thoaght to be the most important consid- 
erations in putting together and ordering a plant. 
Here are some of them : 

Safety and reliability of operation. 

Economy. 

Division of the generating power into the proper 
pumber of units for efficiency. 

Adaptation for furnishing power as well as light. 

To illustrate, he took a model plant set up last au- 
tumn for the distribution of incandescent light and 
power. The boilers and engines are on the ground 
floor, engines in front, boilers in rear, and all under 
the eye of the chief engineer. The boilers are of sec- 
tional water-tabe type, engines 300 horse power, com- 
pound, horizontal, automatic. Each engine is directly 
belted to two generators. On the second floor is the 
electrical part of the plant; in front, directly over 
engine room, twenty-four dynamos, each with capacity 
of 750 amperes and 140 volts. Each dynamo weighs 
about eight tons. Here, as in the engine room, travel- 
ing cranes are arranged overhead for quick handling of 
apparatus. Through the center of the dynamo room is 
an electrical gallery where are controlled the workings 
of all the dynamos and apparatus, also all outside 
lines, everything, in short, connected with handling, 
generation, and distribution—opve man overseeing all. 
From this gallery ran all the feeders, which con- 
nect in the network of mains, these covering an area 
of about 1}¢ milessquare. Ampere meters are set up 
on each feeder, showing the load in each portion of the 
district. No feeder equalizers are used for feeder regu- 
lation, the uniting and tying up of the system together 
with the use of the auxiliary bus effects this regulation. 
All cireuits are underground, there being about 25 
miles of conductors. These have given perfect satis- 
faction, maintaining to-day an insulation on the sys- 
tem as a whole of over half a megohm. 

Coal is stored in the rear of the second floor, as is also 
the feed water heater. The offices, supply rooms, and 
workshops are on the top floor; in the basement, the 
ash pits, smoke flues, pump rooms, two large coal 
storage vaults of a total capacity of 1,000 tons, air blast 
for foree draught, and so on 

Here then, in a building 75 x 100 feet. is everything 
complete for the generation and supply of current and 
power for 40,000 lights (incandescent). 

Here are the most important items of cost of this 
plant 


Station building complete, tnclading fittings, founda- 
tions, stacks, farnitare, ete .. : $100,000 
Real estate vee - 6000 
Steam plant, inclading pompe, heaters, piping, belle. 50,000 
Electrical plant ccrcecccccce bee 6D 
Underground system, materia) 115,000 
Excavation and labor ‘ 35.000 

Lamps, meters, tools, instruments, engineering and 
architectural expenses, wiring, services, etc 30,000 
Tota! $428,000 


This includes entire cost for the plant for its entire 
capacity. At present there is installed generating 
capacity of boilers, engines, and dynamos for one-third 
of the final output of the plant. The electrical ap- 
paratus is complete for the entire output. The work 
necessary to complete the plant for its entire capacity 
would amount to $200,000 additional. This plant has 
cost from 20 to 50 per cent less than similar ones. 

In order to begin such » plant's operations upon 
an earning basis, we had to secure a demand for a 
certain namber of lights and power to clear the ne- 
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cessary operating expenses, which will exist regard- 
less of the smallness of the load ; we must have for 
such a capacity plant not Jess than 5,000 lights, with 
an average income of $8 per light per year. This 
figure we may consider as our unit of operating capa- 
city. From this we can figure the increased earnings 
and profits for the larger number of lights connected. 
There exists practically a constant ratio of variable and 
fixed operating expenses. By variable expenses are 
meant those obtained on a variation in load and in- 
crease of business, fixed expenses referring to items re- 
maining practically constant. Fixed expenses may be 
said to be 75 per cent of the whole, variable 25, if the 
business is doubled the expenses increasing only 25 per 
cent. Concluding, the author considered the use of 
Corliss or high-speed engine. As to the Corliss, there 
is excessive first cost, ponderous machinery, counter 
shafting, pulley, clutches, etc. He thought them to be 
unnecessary. The power should be obtained as di- 
rectly as possible from the engine. 

High-speed engines, though in piston speed not high- 
er than the Corliss—only in rotary speed— have shown 
a considerable development and a marked advance 
within the past year, and next year, so he thinks, is 
going to show even more development in this line. 
With the single cylinder engine under variable load 
poor econowy often results, but as compared with the 
Corliss under similar conditions, and allowing for dis- 
crepancy in price, the result is not so disparaging. 
Just now, compound and even triple expansion en- 
gines of this class are being built. . 

Speaking of the underground system as employed by 
his company, he said that it is so arranged, distributed, 
and connected in a network that with a drop or resist- 
ance of one per cent in the mains and ten per cent in 
the feeders, an almost perfect regulation is maintained 
in the distribution of the current. 

The largest problems in underground work are the 
proposed new extension of the incandescent (constant 
current) system in New York and the underground 
system of feeders to be installed for the West End 
Railway of Boston. The copper alone for the latter 
amounts to over $1,000,000. 

In his paper on things to avoid in arranging stations, 
Mr. Woodbury said many electric lighting stations in 
large cities have been built under easy financial con- 
ditions, where it was feasible to adopt suggestions for 
convenience, strength, and safety offered by the en- 
gineers in charge. The opportunities have thus far 
been so few and the governing conditions so diverse 
that the problem requires in each instance an inde- 
pendent treatment. The larger number of electric 
light stations are of moderage size, and were con- 
structed under conditions of limited resources, which 
often compelled parsimony in the reduction of first 
cost, and did not permit the exercise of that judicious 
economy which yields the greatest return on invest- 
ment. 

It is important that the engines should be provided 
with an independent condenser, but not necessary that 
the station should be near a water course to obtain a 
supply of water, as is the universal custom in this 
country. A reservoir of suitable capacity and not over 
eight feet deép will furnish a supply for condensers 
which can be used over and over ; the condensed steam 
and hot water entering one side of the reservoir, and 
the supply for the condenser being taken from an ex- 
treme side. 

The most convenient width for stations using an en- 
gine to every pair of dynamos is forty-three to forty- 
five feet, and the length of the station is in proportion 
to its capacity. The roof should be of three-inch 
plank, each twenty feet in length, grooved and splined 
with hard wood splines one-half by one and a half 
inches, and laid on roof timbers breaking joints every 
three feet. In colder parts of this country, liable to 
temperatures below zero, it is good economy to lay a 
course of inch boards upon the plank, with roofing felt 
between. Pine is preferable to other lamber for roof- 
ing, as it does not warp so much as other soft lumber, 
and the roof covering will last better. The roof cover- 
ing may be of any material for covering flat roofs, but 
its value will depend upon the quality of the material 
and the character of the work. 

If the building is to be used for apparatus generat- 
ing low tension currents, the best floor would be made 
by laying coal tar concrete on a foundation of broken 
stone or cinder, and then laying three-inch plank up- 
on the conerete, and covering this plank with one and 
a quarter inch hard wood plank laid across the bottom 
plank and blind-nailed to it. Such a floor would sus- 
tain any weight liable to be placed upon it, but where 
there is need of amass to hold rapidly moving ma- 
chinery, it could be eut away wherever it might be 
necessary to lay heavy foundations. 

On the other hand, if the generation of high tension 
currents in the station imposed electrical conditions 
requiring a higher insulation of the floor, such as 
could be obtained only by an air space underneath, 
then it would be necessary to enter into a large expense 
and to lay a mill floor by placing the two thicknesses of 
planks on beams in a manner similar to the method 





described for the roof. 
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If the boiler house is placed at one corner of the 
station, the latter can be extended by increasing its 
length ; but if the boiler house is placed at the end of 
the station, the division wallshould be made of brick 
and extend through the roof, entirely cutting off all 
wood communication between the station and the 
boiler room. 

The wires could be run from the dynamos diagonally 
upward to the roof timbers, thus clearing the trolley 
track, and thence under the monitor from beam to 
beam to the switchboard on the floor under the front 
end of the monitor which forms the wire tower. Phis 
switchboard would be at the end of the unavailable 
floor space used for belts, and being in the middle of 
the room is away from the walls, where any combusti- 
ble material is likely to be placed. It is important that 
the switchboard should be made of soapstone or other 
incombustible material. 

Though Mr. Edison was not present, the phonograph 
spoke for him, delivering, and loud enough to be heard 
throughout the hall, an address previously delivered 
into it in his New Jersey laboratory. 

Salphar not an Elefffent. 

At the October meeting of the Vienna Academy of 
Sciences, Theodor Gross, of the Technical High School 
of Berlin, presented a paper of a very startling charac- 
ter,in which the author endeavored to make it plausible 
that sulphur is not, as now considered, an element, but 
acompound of carbon with some other as yet undeter- 
mined elementary substances. We quote from the 
Chemiker Zeitung of Coethen : 

Heating a thin layer of precipitated sulphur in a 
porcelain capsule, and allowing the ignited mass to 
slowly burn without further application of heat, there 
remained as residue a black pellicle, which, after heat- 
ing in the presence of air, was converted into a light 
brown powder amounting to 0°2 per cent of the origi- 
nal weight of the sulphur. Of this one part was 
gradually introduced into forty parts of fused potas- 
sium hydrate contained in a silver capsule, and after 
adding five parts of potassium chlorate the application 
of heat was continued until the mass ceased to foam. 
After treatment with water this fuse left a floeculent 
precipitate, the liquid, after filtration, disengaging 
with hydrochloric acid a comparatively large volume 
of carbon dioxide. The precipitate was readily dis- 
solved by warm dilute hydrochloric acid containing a 
little nitric acid, barring a minute argentic residue. 
Added to this solution, potassa or ammonia produced 
flocculent precipitates insoluble in excess even after 
heating, but readily soluble in acids. After nearly 
neutralizing the excess of acid with potassa, the ad- 
dition of hydrogen sulphide produced a light brown, 
very flocculent precipitate, which was thoroughly 
washed with hot water. This precipitate, according to 
careful investigation, contains anew body. Ofall the 
known elements, only traces of copper might be pres- 
ent. This residue, when strongly heated in open por- 
celain crucible, fased together to small granules, 
having the appearance of selenium, whose weight 
amounted to about 25 per cent of the light brown 
powder obtained by incinerating the sulphur. Two 
and seven-tenths cg. of this powder strongly heated ia 
a current of hydrogen lost 3 mg. The remainder dis- 
solved in hot concentrated nitric acid gave a precipi- 
tate with alarge excess of ammonia, which being care- 
fully washed, was again dissolved in dilute nitric 
acid. In this solution hydrogen sulphide again pro- 
duced a light brown precipitate, and potassium hydrate 
or ammonia a precipitate insoluble in excess. The 
author claims that this body so obtained cannot poasi- 
bly be considered a contamination of the precipitated 
sulphur employed, for his results were always the 
same with samples procured from various sources, 
while with roll sulphur he had negative results. He 
considers the body a product of decomposition of the 
sulphur used, being related to the allotropic condition 
of the same in the precipitated form. For reasons to 
be made public at some other time he considers sulphur 
acompound of carbon with several other bodies now 
looked upon as elements. He also believes the body 
above described to be such a combination.— Western 


Druggist. 
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Righteenth Century Beer. 

At the monthly house dinner of the Laboratory Club 
recently held at the Criterion Restaurant, London, Dr. 
G. H. Morris, of Messrs. Worthington & Co., brewers 
of Burton-on-Trent, read a paper on some beer which 
was discovered walled up in the cellars of that firm, and 
which was brewed in 1798. It is believed that it was 
cellared on the occasion of the birth of some previous 
member of the firm. The beer was tasted by the mem- 
bers of the club and pronounced to be sound. It pos- 
sessed no bitterness, but was brilliant, and its condition 
was rather of the quality of sherry. The bottles in 
which the beer was found have been pronounced by an 
expert to have been those in use at the end of the last 
century. Dr. Morris, in the course of his paper, stated 
that a microscopic examination of the sediment caused 
him to suspect the presence of a few yeast cells still re- 
taining vitality. 
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Marking Zine Piant Labels, 
Tv the Editor of the Scientific American: 

In your namber of February 1, “On Plant Labels,” 
Mr. R. T. Jackson says that zinc is the best material 
for labels, but seems to have had some trouble with 
material for marking on it in such a way as to be per- 
manent. I would suggest that the names be cut in the 
thin plates of zinc with a small set of dies, such as are 
used by a stencil cutter. They can be bought at small 
cost, and with a hammer and block make a complete 
outfit for cutting any names wanted. d. 

Steubenville, Ohio. 
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South Louisiana Phosphates. 
To the Editor of the Scientific American : 

The conditions which in all probability went to bring 
about the deposits of phosphates in South Carolina 
and Florida have had their counterpart here. 

Now that phosphate hunters have discovered a new 
locality of supply in Middle and Southern Florida, 
some one else interested in such matters might turn 
his attention f Southern Louisiana, for a like reason, 
as the phosphate nodules are extremely abundant over 
the prairies, two or three feet below the surface. 

We give herewith the result of an examination of an 
air-dried nodule from Iberia Parish, made in May, 1885 : 
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Only three specimens were examined, one of which 
gave 18 per cent phosphate lime. 

It might be that nearness to the surface had some- 
thing to do with the small percentage of phosphate. 

Wherever a considerable deposit of this phosphate 
rock is found, at probably a greater depth, it will show 
up as well as the Carolina or Florida article. 

LOUISIANIAN. 
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Singular Vibration of Fence Wire. 
To the Editor of the Scientific American: 

A few days ago the writer had occasion to drive 
through a section of the hill country of Southern Wis- 
consin. A wet snow had fallen during the night and 
had lodged on all sides, weighing down the branches 
of trees to a marked degree. 

Along one side of the roadway ran a barbed wire 
fence at the edge of a second growth of timber—three 
strands, on firmly set posts, about 14 feet apart. The 
snow had ceased falling. Not a breath of air prevailed. 
Suddenly my driver exclaimed : 

“What's the matter with that fence?” pointing 
toward a section pertaps three rods in advance. 

I looked, and saw that the two upper strands of the 
wire were vibrating violently, showing a play of one to 
one and one-half inches ; the motion being distinctly 
up and down and in no perceptible degree lateral. 

Reaching the point abreast of the agitated section, a 
distinet inerease, i. e., variation, in the vibration was 
discernible. 

We proceeded on our way, and half amile further on 
came upon another section vibrating in like manner, 
and further on still another ; while in no case did the 
strands on either side of the agitated sections show any 
motion whatever. 

On our return, an hour or two later, the same agita- 
tion was in progress at the same points; and we agreed 
that the cause was beyond our knowledge, and was cer- 
tainly not a visible agent. 

All to whom I have spoken on the subject are equally 
unable to explain the phenomenon. Hence this appeal 
to the SCIENTIFIC AMERICAN. Can the cause have 
been metal deposits reaching up toward the surface at 
the particular points ; and if so, what metal ? 

Chicago, Ill. R. R. M. 

[We should certainly attribute the occurrence to cur- 
rents of air, perhaps imperceptible to you, bat which 
were just right to produce the vibration of wire of the 
particular size and tension of that which vibrated. 
Telegraph wires often sound loudly when there is very 
little wind and are mute when it blows harder.—Ep. } 
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The Bower Bird, 
To the Editor of the Scientific American: 

Under the heading ‘‘ Natural History Notes,” in your 
issue of September 28, I was interested in a short de 
scription of the habits of the bower bird. It recalls to 
my mind a visit I paid, together with a friend, to a nest 
of bowér birds in the extreme northern part of Aus- 
tralia, about four years ago. My friend having discov- 
ered the nest some weeks previous to our visit, we pro- 
ceeded cautiously to within 50 or 60 yards of the birds, 
and there, concealed in the bush, watched them at 
their play. These birds appear to have a recognized 
game, at which they play for hours together. Small 
archways are constructed by means of sticks and dirt, 
and through these the birds would run, one after the 
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other, until one of their number, presumably more 
awkward then the rest, would knock one or more of the 
slight structures down. This was the signal for a con- 
siderable amount of noise on the part of the birds, 
which lasted for several minutes, after which they 
would set to work and reconstruct the arch or arches, 
as the case might be. We watched them for upward 
of an hour, and during that time the arches were 
knocked down six or eight times, the performance of 
putting them together being gone through on each oc- 
casion. It required about three or four minutes to 
build an arch, there being, as near as I could judge, 
ten birds engaged in the sport. The most amusing 
part of the spectacle, to my mind, was the “‘ spectators ” 
to the game. The latter consisted, besides my friend 
and myself, of some six or eight bower birds, perched 
in positions so that a good view of the arches could be 
had, and who, apparently, watched the game with the 
keenest admiration. 

These most interesting and peculiar birds inhabit 
that portion of Australia which lies well within the 
tropics, and although by no means common, appear to 
exist in larger numbers near the Gulf of Carpentaria 
than elsewhere. They are extremely shy, and very dif- 
ficult to catch. I have seen many varieties of birds in 
various parts of the world ; but I donot remember ever 
seeing any in which I took such a deep interest as the 
bower bird. Their habits in many respects are cer- 
tainly very odd. L. H. DARLINGTON. 

Fremantle, West Australia. 








The Brush Arc Light. 
In the Cireuit Court of the United States for the 
district of Indiana, Judge Gresham, on December 24, 
decided the case of the Brush Electric Company os. the 


Fort Wayne Electric Light Company ét al. in favor of | 


Mr. Brush: 

This suit is brought for an alleged infringement of 
letters patent No. 219,208, granted to Charles F. Brush, 
September 2, 1879, for improvement in double carbon 
electric lamps of the are type. Brush assigned the 
patent to complainant before suit was brought. 

When two ordinary pointed carbon sticks are in con- 
tact in an electric current the circuit is closed, and the 
current freely passes through the carbons without the 
production of any appreciable amount of heat or light 
at the point of contact. If, however, while the electric 
current is passing through them the carbons are 
slightly separated, the current will continue to flow in, 
crossing or leaping the small space between the sepa- 
rated carbon points, and intense heat and light will be 
produced. This is known as the electric arc lamp, and 
the one generally used for illuminating large buildings 
and halls and for lighting streets. The incandescent 
electric light is produced by causing a current of elec- 
tricity to pass through a filament in a glass bulb from 
which the air has been exhausted. In its passage the 
current encounters great resistance, and as a conse- 
quence it is heated to a degree producing a bright 
white light throughout its entire length. This light 
is well adapted to use indoors. 

As early as 1810 Sir Humphry Davy, with a battery 
of 2,000 cells, succeeded in producing an are light be- 
tween two horizontal charcoal pencils, insulated, ex 
cept a small portion at their ends, but owing to the 
rapid combustion of the soft charcoal pointe, and the 
great cost of the battery, and the short duration of the 
light, it was of no practical or commercial value. But 
little progress was wade in the improvewent of this are 
light or lamp until 1844, when Foucault substituted 
pencils made of a hard gas carbon for the charcoal 
pencils of Davy, and thereby for the first time produced 
& persistent but short-lived electric are light. By a 
clockwork mechanism Foucault fed the carbon pencils 
toward each other so as to imperfectly regulate their 
burning away and maintain the are. The voltaic bat- 
tery did not generate electricity on a sufficiently large 
scale, the light was expensive, and it did not go into 
general use. 

Later the dynamo-electric machine was developed, in 
which a powerful current of electricity was produced 
by revolving coils of wire in a field of magnetic force 
furnished by powerfal permanent magnets, after which 
the are electric light was successfully used in light- 
houses in England, and later (1867) in France. But up 
to this time no means had been devised for producing 
an adequate current of electricity for illumination at a 
practicable cost, and it was not until the invention of 
the Gramme dynamo-electric machine in 1872 that elec- 
tricity was produced in a manner and of sufficient 
strength to render electric lighting practical and useful. 
This machine was afterward improved in details of con- 
struction. In this state of the art, Brush entered the 
field of invention, and on May 7, 1878, obtained patent 
No. 203,412, for his are lamp, which was superior to 
any lamp that had preceded it. This lamp, however, 
was not capable of burning continuously more than 
eight or ten hours, and when used forall-night lighting 
it was necessary to extinguish the light and renew the 
earbons ; and in order to obviate this defect Brash in- 
vented the lamp in suit. The invention and the means 
by which it is carried out are thus described in this 
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“My invention relates to electric lamps or light 
regulators, and it consists, first, in a lamp having two 
or more sets of carbons adapted, by any suitable 
means, to burn successively—that is, one set after an- 
other ; second, in a lamp having two or more sets of 
carbons, each set adapted to move independently in 
burning and feeding ; third, in a lamp having two or 
more sets of carbons adapted each to have independent 
movements, and each operated and influenced by the 
same electric current ; fourth, in a lamp having two or 
more sets of carbons, said carbons by any suitable 
means being adapted to be separated dissimultaneously, 
whereby the voltaic are between but a single set of 
carbons is produced ; fifth, in the combination, with 
one of the carbons or carbon holders of a lamp employ- 
ing two or more sets of carbons, as above mentioned, 
of a suitable collar, tube, or extended support, within 
or upon which the carbon or carbon bolder to which it 
is applied shall rest and be supported. 

“IT desire to state at the outstart that my invention 
is not limited in its application to any specific form of 
lamp. ‘It may be used in any form of voltaic are light 
regulator, and would need but a mere modification in 
mechanical form to be adaptable to an indefinite 
variety of the present forms of electric lamps. 

**My invention comprehends broadly any lamp or 
light regulator where more than one set of carbons are 
employed, wherein—say in a lamp having two sets of 
carbons—one set of carbons will separate before the 


other.” 
sitll inte Te dey 


Prevention of Consumstion. 

The health department of the city of Providence has 
issued the following circular : 

“Consumption causes more deaths than any other 
disease the human race is subject to. Nevertheless it 
is to a very large extent preventable. It is, though 
not generally known, a contagious disease. Con ump- 
tion, or pulmonary tuberculosis, is in every case caused 
by disease germs which grow in the lungs in enormous 
numbers. When a person is sick with this disease, 
these germs are coughed up in great quantities in the 
expectoration, and when this becomes dry and crum 
bles, or is trodden to dust, the gerins float about in the 
air and are liable to be breathed into the lungs of any 
one. If the lungsof the person who does breathe them 
are poorly developed, or if the constitation is feeble, 
the germs are very sure to grow and cause the disease. 
Unfortunately, we do not know how to kill them when 
they are once in the air passages. The best that can 
be done is to build up the system and strengthen the 
lungs by the use of cod liver oil, good food, and fresh 
air. 

“Much, moreover, can be done to prevent the spread 
of the disease by destroying the germs as completely as 
possible in every case. 

“(1) No person with consumption should ever spit 
on the floor or in the street. If handkerchiefs or bits 
of cloth are employed, they should at once be disin 
fected or burned. A good plan is to use a email wide- 
mouthed bottle with a rubber stopper. The contents 
should be thrown into the fire and the bottle and stop 
per thoroughly scalded with boiling hot water every 
day. 

** (2). The dishes used by a consumptive should be at 
once scalded, and the unwashed underwear and bed 
clothing should be thoroughly boiled as soon as 
possible. 

**(8) When a person with consumption has diarrhea, 
the discharges from the bowels should at once be dis- 
infected, as at this time they contain the disease 
germs. A good way is to add a half-teacupfal of fresh 
chloride of lime, or fill up the chaimber vessel with 
boiling water. 

(4) No one with consumption should sleep in the 
same room with another person, and the room occu- 
pied by a consumptive should be thoroughly cleansed 
as often as possible. 

**(5) No mother with consurtiption should nurse an 
infant, and children ought never to be taken care of 
by a consumptive person.”— Boston M. and 8. Journal. 


The Spirit of the Age. 


There is no such thing in this day and generation, 
aptly says the Medical Visitor, as“ making haste 





slowly.” Ifthe Chicago business man could be shot 


through a pneumatic tube into New York City in the 
space of a few minutes, the limited express train tak- 
ing twenty-four hours to reach there would no longer 
be patronized. And ifthe New Yorker could land in 
Liverpool in less than two days via an airline, the ocean 
greyhounds would find their day of usefulness had fled. 
No one has time to build Egyptian pyramids pvowa- 
days ; indeed, with every facility to visit the land of 
the Pharaohs, few of us have time even to stop and 
look at such works of art. Speed is the necessity of 
necessities in our time, and if lightning speed can be 
obtained, nothing but lightning speed will be tolerated. 
This rule applies equally to firing a gun, waking 
money, or the development of science. This century 
has already passed through the pbasesof a cotton aye, 





an iron age, and js rapidly being transformed into an 
electrical age. 
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OF ELECTRICAL DISTRIBUTION. 
(Continued from first page.) 
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THE WESTINGHOUSE ALTERNATING CURRENT SYSTEM | duction of a few pieces of sheet iron increases greatly 


the illumination given by the lamp. The same draw- 
ing shows how the commercial coil is insulated, several 


ventilated through the space between the heads and | layers of tape being wound in opposite directions, on 


body. 
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Fig. 4.-EXPERIMENT SHOWING PRINCIPLE OF CONVERTER. 


place. The core is covered with wiea, and the whole 
is held together by bands or wire winding. 

If the armature be now considered as placed within 
the field and rotated, it will be seen that coils on the 
armature, wound in opposite directions, are at the same 
time all approaching to oral! receding from poles of op- 
posite names in the field. As they approach, there- 
fore, a current all in one direction is started through 
the armature, attaining a maximum as the poles are 
reavhed. As the poles are passed, all the coils recede 
from poles of opposite names, and the current reverses 
in direction throughout the armature. The number 
of poles correspond with the number of armature coils. 
The poles multiplied by the revolutions give the num- 
ber of alternations. As the center point between the 
poles is reached, the current is zero. All the standard 
Westinghouse dynamos produce a current of 250 alter- 
nations per second, the difference of potential between 
the dynamo terminals being 1,000 volts. 

As far as risk to life is concerned, a cirenit is dan- 
gerous when it exposes any one to.a high difference 
of potential from accidental contact with any portion 
of it, either through distant ground- 
ing or through touching two ter- 
minals or leads simultaneously. 
This would be impossible with per- 
fect insulation, but insulation may 
be destroyed or impaired from vari- 
ous causes. Accordingly, in the 
Westinghouse system the high po- 
tential circuit established we 
have described is not permitted to 
enter any building. Starting from 
the station, the leads run under- 
ground or on poles through the dis- 
trict, always out of doors, parallel 
to each other and not connected at 
the ends. At places where current 
is to be taken off, converters are 
placed. These represent a device 
for tapping off the current, if anal- 
ogy with a water or gas distribut- 
ing system is employed. An ex- 
perimental or dissected converter, 
which was constructed especially 
for illustrating the general princi- 
pies of the converter, is shown in 
Fig. 4. It consists of the two coils 
of insulated wire wound exactly as 
in the ordinary house converter. 
The terminals of the secondary coil 
are connected toalamp. If an al- 
ternating current is passed through 
the primary, and the secondary coil 
is brought near thereto in the posi- 
tion shown, a current is induced, 
and the lamp is lighted, giving a 
degree of illamination proportional 
to ite distance from the primary 
eoil. When they are laid one on 
top of the other, the illamination 
is quite strong. To show that there 
is absolutely no connection, the coils 
may be separated and a heavy plate 
of glaes put between them, but the 
illumination stil! continues exactly 
as if no glass were there. The same 
experimental converter illustrates 
very beaatifuily the action of iron 
core pieces in localizing the mag- 
netic fleld and concentrating the 
lines of foree. When the coils are 
placed one on the other, the intro- 
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Strips of wood are used to hold the coils in|each coil, each one being wound separately and indi- 


vidually insulated. All are 
heavily varnished with shel- 
lac and when mounted have 
fiber and mica placed bet ween 
primary and secondary. 

The principle of the cow- 
mercial converter as illustrat- 
ed by the foregoing experi- 
ment is practically the same 
as that utilized in the well- 
known indaction coil, already 
alluded to. If two wires form- 
ing parts of two circuits are 
parallel to each other for a 
part of their length, and if 
through the first an intermit- 
tent or varying current of any 
type is sent, a secondary cur- 
rent is established in the 
other circuit without any con- 
tact between the wires. The 
general relations between the 
currents are expressed in 
Lenz's law. If the wires are 
wound in two similar coils of 
equal number of turns of wire, a current 
including a specific difference of potential 
within the first coil will produce in the sec- 
ond coil in general terms a current including 
the same difference of potential; but if the 
turns in the second coil vary in number 
from those of the first, then the electro- 
motive force will also vary. If the current 
passing through the primary is continuous 
and perfectly even, no current will be in- 
duced in the secondary. This principle is 
utilized in the converter. The two coils are 
shown in Figs. 1 and 2. The coil in connec- 
tion with the street cire¢uit is termed the 
primary coil, is of comparatively fine wire, 
and includes a large number of turns. The 
secondary coil, identical in size and appear- 
ance, is made of coarser wire and includes 
one-twentieth the number of turns of the 
primary. This reduces the electro-motive 
force or difference Of potential to one-twen- 
tieth of that of the primary coil. Wires are 





Fig. 6. SHALLENBERGER ELECTRIC METER. 
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carried from the terminals of the secondary coil through 
the building, to which lamps, motors, etc., are connect- 
ed. A watertight iron box contains the coils, the spaces 
between and around whose parts are tightly packed 
with thin plates of sheet iron. These, as we have just 
seen, greatly intensify the effects of induction, causing 
amore intense current to be produced than would 
otherwise result. Both primary and secondary cir- 
cuits are provided with safety fuses, These are cov- 
ered by the two round iron plates at the ends of the 
box, Fig. 1. These converters have become a very 
familiar object in our large cities, being placed upon 
window sills and on telegraph poles wherever needed. 
Mica and fiber insulation is placed between the two 
coils. 

The general arrangement of the entire system is this. 
From the central station two leads are carried in 
parallel throughout the streets. The size of these 
leads is so calculated that the difference of potential 
between their extreme ends can only be two or three 
per cent less than that between the terminals of the 
dynamo. At intervals, wherever current is to be taken 
into a house, a converter is placed, whose primary ter- 
minals are connected, one to one wire, and the other to 
the other of the street circuit. This is done through- 
out the district, so that all the converters are arranged 
in parallel with reference tothe main leads. Were 
the current a perfectly continuous and even one, an 
enormous waste of energy would be produced by all 
these connections permitting the passage of a large 





Fig. 5. ARMATURE OF DYNAMO. 


amount of current continually, and 
no secondary current would be pos- 
sible, but in the case of the alter- 
nating current this is prevented by 
what is known as counter electro- 
motive force. The primary coil 
surrounded bya mass of iron, form- 
ing the core, is an insuperable bar 
to the passage of any but the small- 
est amount of current, provided the 
terminals of the secondary are not 
connected. Thus, in such a sys- 
tem, when the secondary termiuals 
are disconnected, a full difference 
of potential of 1,000 volts may be 
maintained between the two leads 
of the street circuit, while very 
little current will leak across. But 
if the terminals of any of the rec- 
ondaries are connected, the counter 
electro-motive foree of the prima- 
ries of such converters is diminish- 
ed, a certain amount of current goes 
through the primary, inducing as 
already described a current in the 
secondary. In practice, this closing 
of the secondary oceurs when one 
or more lamps are lighted, motors 
started, or other funetions put in 
operation. The whole arrangement 
works proportionally; the more 
perfect or of lower resistance the 
connection established between the 
terminals of the secondary, the 
more current goes through the pri- 
mary. Thus the converter repre- 
sentsagovernor. It draws primary 
current from the main ecireuit ex- 
actly in proportion to its needs. 
On account of the counter electro- 
motive force this same feature of 
automatic self-regulation appears 
in much of the apparatus employed 
in the system. 

The meter for measuring the cur- 
rent is placed near the converter, 
but inside the building. It includes 
one main coil, through which the 
entire current passes, Within this 
one isa flattened coil built up of cop- 
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per rings. A spindle passing up through the two coils 
earries a disk of metal. When a current passes, the 
first coil establishes its own field of force. It induces 
acurrent in the second coil, thus establishing a second 
field of force. The induced current differs in phase 














Fig. 7.—EXPERIMENT WITH A WATCH DEMAGNETIZER. 


from the first, owing to “ lag,” as it is termed, really a 
phase of or due to electric hysteresis. Polarity is es- 
tablished in the disk by induction, and the difference 
of phase and of positions of the fields cause the disk to 
rotate. This it would normally do in proportion to 
the square of the current. But as ampere hours are 
charged for, predicated upon a fixed electro-motive 


foree, vanes are attached to the spindle that retard its the converter operating the lamp which is on the side | water; to this is 
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| tive force of the primary circuit ; for this purpose a sole- 
noidal volt meter is used, which is illastrated in Fig. 
10. It is placed on the secondary of a special converter. 
The compensator, which space does not permit us 
to illustrate, avoids the necessity of return wires for 
| working a volt meter to indicate voltage at distant 
| points. Its operation is very simple. In series with the 
volt meter the secondary of the compensator, really a 
|special converter, is placed. It is so wound that it 
works in opposition to the current actuating the volt 
meter, and tends to displace the index from the 0 
point. The intensity of this subsidiary opposition cur- 
rent depends on the amperage of the main line. As the 
latter increases it indicates a greater draught upcen the 
|system. Therefore the voltage of the dynamo should 
be increased to maintain the standard voltage at the 
points of consumption. The engineer, therefore, has 
to increase the voltage to cause the volt meter needle 
to return to 0. 

A solenoidal ampere meter, also for station use, 
which indicates the amount of current furnished by the 
dynamos, is shown in Fig. 11. The elements of dan- 
ger involved in the primary circuit depend upon short 
| cireuiting or upon a human being grounding one lead 
| when a ground exists upon the other. Hence a ground 
| detector is used also in the station to determine when 
|any such contact occurs. Its construction is shown in 

the diagram, Fig. 12. Two primary coils, A and A', 
are included in series in a connection between the two 
leads, L L', derived from the dynamo, D, within the 
station. Tothe central point between the two coils a 
connection including a switch or push buttons is placed 
by which a momentary ground can be established by 
the operator. Opposite each primary coil a secondary 
coil, B B’, is arranged, in each of whose circuits a 
lamp is placed. The proportions are such that the two 
lamps normally are kept in a state of semi-illumina- 
tion, their filaments showing merely a red heat. If a 
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magnetized it may have been, is completely discharged. 
A plate of copper placed above the coil when it is in 
operation is constantly repelled as if by a blast of air, 
and is heated if held there, owing to the Foucault cur- 
rents. A lamp attached to a coil is thrown into action 




















Smal 
Fig. 12.-DIAGRAM OF GROUND DETECTOR. 


if the coil is placed around it. Much subsidiary appa- 
ratus may be connected, as the cigar lighter, shown in 
Fig. 8, in which wires are heated to incandescence by 


the current. 
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Iron Electroplating Solution, 

The following recipe is given by Messrs. Barthel and 
Moller, of Hamburg: Six hundred grammes of ferrous 
sulphate (FeSO,) 
are dissolved in 





ground exists on any part of the outside circuit, and 
| the push button is touched, the effect is to short-circuit 


Fig. 9.—“ REGULATOR” FOR CONTROLLING BRILLIANCY OF LIGHTS FOR THEATERS, ETC. 


five liters of 








Fig. 8.—ELECTRIC CIGAR LIGHTER, 


rotations in proportion to the square of the speed, {of the ground circuit. This lamp goes out ; and the | added a solution of 2,400 grammes of carbonate of 


thus causing it to vary in direct ratio to the current. | other lamp receives an augmented amount of current, | soda (Na,CO;) in five liters of water. 


(See SUPPLEMENT, No. 668.) 


| due to the short-cireuiting of the converter, and glows 


The resulting 
| precipitate of ferrous carbonate, FeCOs,, is then redis- 


Lamps of a uniform voltage of fifty units are used. | with very high intensity. Thus, when the button is | solved by the addition in small quantities of strong 
Each 16 candle power lamp requires one ampere of cur- | touched, if the lamp connected tocoil B shows a bright | sulphuric acid, until the precipitate is just dissolved, 
rent for its illumination. Hence, the meter readings | light, the existence of a ground upon the other lead, | when the fluid will show a green color; it is then di 
represent lamp hours in 16 candle power lamps, more | L', is shown, as indicated by the dotted line, G, and | luted totwenty liters by adding water. The solution 


intelligible to the consumer than electrical units. 
In the station it is essential to know the electro-mo- 


Fig. 10._VOLT METER. 





vice versa. 

In the experimental converter we have seen the 
effect of introducing an iron core in 
the augmentation of current. In 
Fig. 9 we illustrate what is termed 
a “regulator,” designed for use in a 
theater. Itis provided with a movable 
core. By pushing the handle either 
one way or the other, the core is 
brought more or less into action and 
the current induced in the secondary 
is increased or diminished. Thus when 
a number of lamps are connected to 
the secondary, they may be put out 
completely or their degree of bright- 
ness noderated to any extent by push- 
ing the core in or out. The operation ° 
is analogous to the adjusting of an 
ordinary medical induction coil by 
drawing the shielding tube over the 
eore or by withdrawing it, to diminish 
or increase the induced current. The 
action is equivalent in its effects to that 
of turning ordinary gas on and off. 

In Fig. 7 is shown an interesting 
little apparatus designed for the de- 
magnetization of watches. It consists 
of a bundle of iron wires surrounded 
by aycoil which may be conneeted with 
the secondary circuit. If, when an 
alternating current is passing through 
it, a piece of steel is held against it, 
and the circuit is broken while it is 
held in the same position, it will be 
found to be polarized and to form a 
magnet. If the circuit is not broken, 
and while it is being removed it is 
rotated by hand, then it will be found 
to come away without any polarity. 
A watch treated in this way, placed 
against the core, and then removed 
and constantly rotated, however badly 





| must be faintly acid, turning blue litmus paper deep 
'elaret color, but not red. An iron anode is used. 
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Borax Rubber. 

It has long been known that a solution of biborate 
of sodium, or “ borax,” possesses the property of dis- 
solving or softening various resins which are unaffected 
by plam water and by the great majority of saline solu- 
tions. As a basis fora permanent label ink, unaffected 
by water or moderately strong acids, there is nothing 
equal to « half-saturated solution of ordinary borax— 
the Califo-nian borax, as supplied by the Borax Com- 
pany, of Birmingham and London, is what I have 
generally used for such purposes—daly charged with 
as much orange shellac as it will take ap on boiling for 
twenty minutes. Similarly a most useful water var- 
nish for photography and drawings way be prepared, 
only substituting bleached shellac for the colored 
variety 

Very much upon the same principle rubber may not 
only be kept emulsified by a borax solution, but may 
be actually dissolved therein from the raw solid gum. 
If only an emulsion be required, a solution of rubber 
in benzene or other hydrocarbon, to which a small por- 
tion of alcohol has been added, is mixed by vigorous 
agitation with a two-fifths saturated solution of borax, 
previously heated to about 120°-140° Fahr.; and the 
agitation must be continued—preferably by mechanical 
means, bat not of too violent a character—-until the 
mixture has cooled down to the temperature of the air, 
or nearly so. Not more than about 3°5 to 45 per cent 
of rubber should be present in the fluid when finished, 
as any higher strength, if attempted, quickly sepa- 
rates, and in such cases sometimes the entire quantity 
coagulates when the separation once begins. Ceara or 
Madagascar rubbers are best for use in connection 
with borax solutions; even Para, for some reason or 
other, does not answer so well. 

For direct solution a one-half saturated or even three- 
fifths saturated solution of borax may be used, and 
here, in order to render the context quite clear, I will 
briefly explain what is meant by a two-fifths, one-half, 


three-fifths saturated solution, etc., of the salt in 
question. 
To begin with, a “saturated” or a “one-one satu- 


rated " solution of borax is prepared by boiling any 
convenient quantity of distilled or clean soft water 
with an excess of borax crystals, for at least fifteen or 
twenty minutes. The liquid is allowed to cool down 
(during from twelve to twenty-four hours) to 60° Fahr., 
when the limpid solution—which has then deposited 
some crystals of the salt—is decanted off as ‘‘ satu- 
rated,” since at the above named temperature it is not 
capabie of dissolving any more. 

if a “one-half saturated” solution is required, the 
above solution is mixed with an equal bulk of water. 

If a “two-fifths saturated” fluid be needed, two 
parts by measure of the “saturated” are mixed with 
three parts of water. 

If the order be a “ three-fifths saturated ” solution, 
three measures of the “saturated” are mixed with 
two of plain water, and so on for any other strength 
required. 

In use, the borax solution—after its strength has 
been duly adjusted at or about the temperature of 60° 
Pahbr.—should be heated to the required degree, and 
the rubber, in extremely thin shavings, carefully stirred 
in. For weak rubber solations a two-fifths saturated 
borax solution, heated to 170° to 200° Fahr., may be 
used. Medium strengths would be prepared with one- 
hali saturated borax, at the boiling point, while strong 
solutions of borated rubber may take three-fifths or 
four-6f{ths saturations, and the digestion may be carried 
on in closed vessels at a pressure of 14¢ to 24 or even 3 
atmospheres = about 23 ib., 38 Ib., and 45 Ib. per square 
inch respectively. 

Solutions of borated rabber thus prepared may per- 
haps contain as much as 8 per cent of dissolved gum, 
but some care is needed to prevent their coagulating 
or gelatinizing just at the wrong time. However, such 
fluids may be utilized in a variety of ways, and they 
are especially well adapted for strengthening, preserv- 
ing, and rendering more or less impervious to water all 
the coarser kinds of textile fibers and fabrics, as also 
pulp for paper making purposes, mats, marine bed- 
ding, ete. Moreover, where a rubber solution is needed 
which is fairly cheap, and does not necessarily impart 
a highly glazed or “ varnished” surface, this method 
will, | fancy, be found useful. Since it is bere pub- 
lished for the benefit of the readers of the India Rub- 
ber Journal, 1 trost that any attempt at patenting 
such a process will be promptly noted and declared 
“null and void."—India Rubber and Gutta Percha. 
—_>-e>— 

The New Army Eight Inch Gun. 

The new 8 inch gun, recently made at Watervliet 
Arsenal, was recently fired at the Proving Ground at 
Sandy Hook, in the presence of the Chief of Ordnance. 
This gun has a length of bore of 32 calibers and weighs 
1414 tous, being hooped throughout from the breech 
to the muzzle. It is the first gun thus far produced 
all of American steel, and the forgings were obtained 
from the Midvale Steel Company, the tube and jacket 
forgings being the first that company had undertaken 
of so large a caliber. 

Fifteen rounds in all were fired, commencing with a 
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charge of 76 pounds of powder and gradually increas- 
ing to 118 pounds with American powders, and then 
continuing with German brown powder, increasing 
from 102 to 140 pounds. With a charge of 138 pounds 
of German brown prismatic powder and a 300 pound 
projectile, the muzzle velocity was 1,921 feet, pressure 
about 16 tons per square inch, muzzle energy 7,674 foot 
tons. With a charge of 140 pounds of the same kind of 
powder and a 300 pound shot, the muzzle velocity was 
1,957 feet and the pressure about 18 tons. The muzzle 
energy was 7,965 foot tons. The muzzle energy realized 
with this gun far exceeds that of the first 8 inch gun 
made by the department, which was only about 7,200 
foot tons, and yet the record of that gun has not been 
surpassed by any other existing gun uptodate. The 
first 8 inch gun had only 30 calibers length of bore, and 
was made partly of Midvale and partly of Whitworth 
steel. It has been fired 300 roundsand is in sound con- 
dition, except that the bore is considerably eroded near 
the origin of the rifling. It is intended to retube this 
gun. 

The breech mechanism of the new 8 inch gun is of 
novel design, devised by the department, and worked 
most satisfactorily throughout the firing, the breech 
being opened and closed with the utmost ease by one 
man. The gas check is the De Bange pad. Penetra- 
tion in iron: At muzzle, 18°3 inches; at 1,000 yards, 
16°7 inches. Range: At 20 degrees elevation, 74% miles ; 
at 25 degrees elevation, 7% miles. Maximum range, 9 
miles nearly. 

ee 
Paint Preservatives for fron, 

Too much stress cannot be laid upon the condition 
of the surface of the iron at the time of coating ; and it 
is perfectly essential either to have a dry surface or 
lelse a composition which is not affected by water. 
Prof. Lewes remarks that when an old iron structure 
is broken up, on the backs of the plates may often be 
seen the numbers painted on them in white lead and 
linseed oil when the work was put together, and under 
the paint the iron in a perfect state of preservation, 
the secret being that the paint was put on while the 
plates were hot and dry. 

Compounds prepared with boiled linseed oil are open 
| to objection, on account of the presence of lead. The 
| drying of boiled linseed oil is due to the fact of its con- 
taining a certain quantity of an organic compound of 
lead ; and the drying property is, moreover, imparted 
by boiling it with litharge (oxide of lead), so that lead 
compounds are present even when the oil is not mixed 
with red or white lead pigment. When boiled oii dries, 
it does so by absorbing oxygen from the air, and 
becomes converted into a kind of resin, the acid pro- 
perties of which also have a bad effect uponiron. Pro- 
tectives of the class of tar and its derivatives, such as 
pitch and black varnish, and also asphalt and mineral 
waxes, are regarded by Professor Lewes as among the 
best. Certain precautions, however, must be taken in 
the ease of tar and tar products, both of which are 
liable to contain small quantities of acid and ammonia 
salts. If care is taken to eliminate these, and if it 
could be contrived to always apply this class of protec- 
tives hot to warm iron, the question of protection 
would be practically solved : bituminous and asphaltic 
substances forming an enamel on the surface of iron 
which is free from the objections to be raised against 
all other protectives—that is, of being microscopically 
porous and therefore pervious to water. Spirit or 
naphtha varnishes are condemned by Professor Lewes 
as open to several objections. Varnishes to which a 
body has been given by some pigment, generally a 
metallic oxide, are preferable to the last class, “if the 
solvent used is not too rapid in its evaporation, and if 
care has been taken to select substances which do not 
themselves act injuriously upon iron, or upon the gums 
or resins which are to bind them together, and are also 
free from any impurities which could do so.” 

At the present time, as the author truly remarks, 
the favorite substance for this purpose is the red oxide 
of iron; but care should be taken to exclude from it 
free sulphuric acid and soluble sulphates, which are 
common impurities and extremely injurious. The 
finest colored oxides are, as a rule, the worst offenders 
in this respect, as they are made by heating green 
vitriol (sulphate of iron), and in most cases the whole 
of the sulphuric acid is not driven off, the heat required 
being injurious tothe color. The acid is often neutral- 
ized by washing the oxide with dilute soda solution ; 
but very little trouble, as a rule, is taken to wash it 
free from the resulting sulphate of soda, which is left 
in the oxide. The best form of oxide of iron to use for 
paint making is obtained by calcining a good specimen 
of hematite iron ore at a high temperature. When 
prepared in this way it contains no sulphates, but a 
proportion of clay which is harmless if it does not 
exceed 12 to 18 per cent. Paint makers can easily test’ 
their red oxide for soluble sulphates by warming a 
little of it with pure water, filtering, and adding to the 
clear solution a few drops of pure hydrochloric acid 
and a little chloride of barium solation. If a white 
sediment forms in the solution, the sample should be at 
once rejected. 


In the application of a preservative coating to iron, 
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Prof. Lewes directs, first, thorough scraping and scrub- 
bing from all non-adherent old paint and rust. New 
iron should be pickled with dilute acid to get rid of 
every trace of mill scale; the acid to be neutralized 
afterward by a slightly alkaline wash, and this again 
to be washed off by clean water. Under these condi- 
tions, and given a composition of good adhering pro- 
perties, but little apprehension need be felt with regard 
to the ravages of corrosion, the chief remaining risks 
being from abrasion or other mechanical injury to the 
composition, coupled with improper constituents in 
itself. 


-—_- 
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Postal Telegrams. 

The postmaster-general has applied to Congress for 
authority to make use of the present post office clerks 
and letter carriers for the additional purpose of collect- 
ing and distributing telegrams. This is not a project 
for creating a new army of government officials and 
offices, to be squabbled over at election times. It is 
simply proposed to make the present post offices and 
incumbents a little more useful to the public. 

The bill provides among other things as follows : 

For the purpose of facilitating the transmission of 
correspondence among the people and of promoting 
cowmerce between the several States, the limited post 
and telegraph service is hereby established as a bureau 
or part of the Post Office Department of the United 
States, and postal telegrams shall be received at post 
offices, transmitted by telegraph, and delivered through 
the medium of the post office service in the manner 
herein described. All post offices in places where the 
free delivery service now exists, or may hereafter be 
established, during the operation of this act, shall be 
postal telegraph stations, and the postmaster-general 
shall from time to time designate as postal stations 
post offices in other places where, in his judgment, the 
wants of the public may be supplied under the opera- 
tions of this act. 

That the postmaster-general, with the concurrence 
of the secretary of the treasury and the attorney- 
general, shall contract for a period not exceeding 
ten years with one or more telegraph companies, 
under such conditions as shall in his judgment best 
fulfill the purposes of this act, bat subject to all 
the provisions named in this act, for the transmis- 
sion by telegraph of postal telegrams as herein pro- 
vided or for the furnishing of the lines. Postal tele- 
grams may be written or printed upon postal tele- 
gram forms or cards, to be supplied by the Post Office 
Department, or upon any other suggested forms, to be 
supplied by the sender, provided that in the latter 
event stamps of sufficient value shall be affixed to the 
communication to cover the cost of the service, as 
herein provided. Postal telegrams may be forwarded 
by mail from any post office in the United States to 
any postal telegraph office, and shall there be trans- 
mitted by telegraph, provided the necessary telegram 
postage has been prepaid, as herein provided. Postal 
telegrams bearing special delivery stamps shall have 
special delivery. 

No liability shall accrue against the Post Office De- 
partment or telegraph company on account of errors 
or delays in the transmission of telegrams. Nothing in 
this act shall be so construed as to prohibit any tele- 
graph company from performing a general business 
for the public as the same is now done. 

The postmaster-general shall provide suitable space 
or room in the post office buildings at postal telegraph 
stations fur the wires, instruments, apparatus, and 
operation of the telegraph so far as he may deem neces- 
sary for the purposes of this act. The Post Office De- 
partment shall be entitled to a sum equal to —— cents 
for each postal telegram originating at such post office. 

The charges in any one State shall not exceed ten 
cents for messages of twenty words or less, counting 
address and signature, nor over twenty-five cents for 
any distance under fifteen hundred miles, nor over fifty 
cents for any greater distance, said rates and rules and 
regulations to be prescribed by the postmaster-general. 
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Treatment of Baldness, 

Dr. E. Besnier, in the Journal de Medecine de Paris. 
states that the falliag out of the hair may be checked 
and a new growth started by the following treatment. 
The hair should be cut short and a mild sinapism or 
rubefacient applied to the scalp, then every five days 
the following lotion is to be applied : 


Pe eee ee ee eee eee ee ee 


The above should be used cautiously, as it is an irri- 
tant, and stimulates the hair powerfully. In connec- 
tion with the above, the following pomade should be 
ased : 5 


COREE EERE CORR OO eee eee eee Bee Eee EE we® 


sicccdaiee siccsccetesy@. M. 


This pomade should be applied fresh every morning, 
the scalp having been previously washed. Fatty sub- 
stances retard the growth of the hair, and should not 
be used.—Journ. of Cutaneous and Genito-urinary 
Diseases ; Med. and Surg. Reporter. 
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Love of Life. A CHEAP FLASH LAMP. cheaper, does just as well, and is readily dissolved in 


A great many flash lamps have been devised and | acids, Galvanized iron is iron coated with zinc to pre- 


Phrenologists have assigned to a protuberance under 
the ear the faculty of “ vitativeness,” or love of life, 
and some of them assume that in proportion to the size 
of the bump is the strength of the vital element in the 
individual. 

However this may be, that the love of life is intense 
in some minds, and scarcely exists at all in others, no- 
body, of course, will deny; and it is no less true that per- 
sons who earnestly desire to live can keep a mortal dis- 
ease at bay much longer than those who are compara- 
tively indifferent to their fate. 

The tenacity with which some men cling to life is 
marvelous. We had an instance of this in the case of 
a noted pugilist, several years ago, who was shot in the 
breast during a barroom scuffle, and his condition was 
pronounced hopeless by the surgeons. But he scoffed 
at their opinions, and actually lived several days with 
a ball in his heart ; keeping his hold upon life—so it 
seemed—by sheer force of will. 

A resolute determination not to succumb is, as every 
army surgeon knows, the salvation of many a wounded 
soldier, who witbout it would assuredly die. In the 
Crimean war the mortality among the wounded Turks 
was much greater than among the wounded French 
and English. The latter wrestled stoutly with death 
and often baffled him when their doom seemed inevi- 
table; but the predestinarian Mussulman, when dan- 
gerously injured, said gloomily, “It is my kismet” 
(fate), tarned his face toward Mecca, and gave up the 
ghost. 

There can be no doubt that love of life and vigor of 
will have been the means of restoring to health thou- 
sands of patients who but for these mental character- 
istics must have perished.—New York Ledger. 

EE 
SIMPLE CALLS FOR TELEPHONE LINES. 

In response to many inquiries for an efficient call to 
use in connection with the simple telephone recently 
deseribed in our columns, we give two forms of call, 
either of which will be found effective; but the mag- 
neto call is preferable to the battery call on lines of any 
considerable length. 

In the left hand figure, the line wire comes to the 
pivot of the switch, 8, and the contact, a, is connected 
electrically with one terminal of the telephone, T, the 
other terminal being connected with the ground, as 
shown. When the arm of the switch, 8, is upon the 
contact point, a, conversation may be carried on over 
the line ; but when the line is not in use for this pur- 
pose, the arm of the switch should be placed on the 
arm of the contact, b. It is then in position for signal- 
ing in either direction. One terminal of the bell, C, is 
connected with the ground wire ; the other is connected 
with the back contact, e, of the key, K, and the key is 
connected electrically with the contact point, b. One 
pole of the battery, B, is connected with the grounded 
wire of the bell, C ; the other pole of the battery is con- 
nected with the lower contact of the key, K. The key, 
K, remains normally in contact with the upper contact 
point, é. 

With the parts arranged in this way, a current sent 
over the line will pass through the switch, 8, and con- 
tact point, b, to the key, K, through the back contact, 
e, to the bell, and thence to the ground, giving an 
alarm. The apparatus at the opposite end of the line 
being arranged in the same manner, when the key, K, 
is depressed, it cuts out the bell, C, and forms a contact 
with the point, d, thus sending a current from the bat- 
tery, B, over the line to the bell at the distant station. 
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BATTERY AND MAGNETO CALLS FOR TELEPHONE LINES. 


{In the right hand figure, the telephone, T, is con- 
nected with the switch, 8, and ground as before. One 
terminal of the magneto, M, is connected with the 
ground, the other is connected with the switch point, 
b. When conversation is to be carried on, the arm of 
the switch, 8, is moved upon the point, a, thus cutting 
out the magneto, M. Atall other times the arm of the 
switch, 8, is on the contact point, b, so that whenevera 
signal is given at the distant point, it passes throggh 
the magneto to the ground, causing the bell to sound. 
When the switch arm is in this position and the mag- 
neto, M, is turned, the signal will be given at the dis- 
tant station, 


put in operation, but, so far as we are aware, the one 
shown in the annexed engraving is the simplest, if not 
the best. It is thus described by its inventor, Mr. J. 
A. Carrie, in the Photographic Times : 

“Take an ordinary clay pipe, a wad of absorbent 
cotton, and a piece of string. Wrap the cotton around 
the outside of the bow] and tie it with the string. Take 
a piece of bulb rubber tubing and draw it over the 
stem so that you can place the tube in your mouth and 
blow through the pipe. Next weigh out the amount 





* AN INEXPENSIVE FLASH LAMP, 


of magnesium you require for your flash, then place it 
in the bow! of the pipe. Take some alcohol and satu- 
rate the absorbent cotton. When you have focused 
your subject and decided where to have your light, 
ignite the alcohol. The flame will stand up six inches 
over the bowl of the pipe. Blow through the pipe 
stem, and your exposure is made.” 


a+» 





Zine. 
BY GEORGE L. BURDITT. 

Zine, sometimes called spelter, is one of our most 
useful metals, and is widely distributed, although it 
never occurs alone. Sulphide of zinc and carbonate of 
zine are its chief sources, and from these compounds it 
has to be distilled. The first step in the extraction of 
zine is to reduce the ore to an oxide. Carbonate of 
zine heated gives oxide of zinc and carbonic acid gas 
(Zn CO, = Zn O+CO,). Sulphide of zine roasted gives 
oxide of zine and sulphur dioxide (Zn S + 30 = Zn O + 
SO,). 

To get pure zine from the oxide, the oxide is mixed 
with coal and heated in a retort. The zinc volatilizes, 
and comes out of the mouth of the retort as a vapor. 
Cadmium is always mixed with the zinc, and cadmium 
vapor comes out first. It is lighted, and burns with a 
brown flame. As soon as the zinc vapor begins to 
come off, the flame changes to green. An iron cap is 
then placed over the mouth of the retort, through 
which the vapor passes, and is condensed into a fine 
dust. Gradually the cap becomes hot and melts the 
dust into liquid zinc, which runs into moulds and is 
cast into blocks. 

The process described is called the Belgian process ; 
there are two others, the Silesian and the English. 
The Silesian process differs only in the retort. The 
mixture of ore and coal is put in and heated, and the 
vapor passes out through a tube bent at right angles 
to the retort. The tube is kept cool, but not cool 
enough to condense the vapor into solid zinc. If this 
should happen, the pipe would become clogged and 
the retort would burst. In the English process, the 
retort consists of a tightly covered crucible, through 
the bottom of which passes a pipe. This pipe is 
stopped with a wooden plug, and the mixture of ore 
and coal is put into the crucible and heated. As the 
mixture grows hotter, the plug is converted into char- 
coal, allowing only the zinc vapor to pass through. 
The reaction which takes place in the farnace is, in all 
cases, 2Zn O + C = 2Zn + COs. 

The pure zine obtained by either of these processes 
is a bluish-white metal, having a metallic luster and a 
crystalline fracture. It does not rust easily and takes 
a good polish. Owing to this polish, it is used for 
making stage jewelry. Under the most favorable con- 
ditions, however, it rusts slightly, becoming carbonate 
of zinc. At ordinary temperatures it is brittle, and 
when heated to 100°-150° it becomes malleable, and is 
rolled into sheets. The specific gravity is 7:03, and the 
melting point 412°. It is quite volatile, burns with a 
green flame, and is one of the metals that expand on 
cooling. 

Next to iron, zine is the cheapest of the useful 
metals, and, on account of this, has a number of uses. 
It is ysed in the galvanic battery. In this case, pure 
zine would be very expensive to use, and it is not eas- 





ily dissolved by acids. Impure amalgamated zinc is 


serve the iron. If the zinc begins to rust, a galvanic 
couple is formed, the hydrogen collecting on the iron, 
thus preserving it. Zinc is alloyed with copper to form 
brass; is used in making hydrogen, and is used in 
many places where iron and tin cannot be, on account 
of their rusting. Oxide of zine, not being attacked by 
sulphureted hydrogen, is used in making white paint 
for laboratories.—Pop. Sci. News. 
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Around the- World in 72 Days and 6 Hours. 
** Nellie Bly,” areporter of the New York World, lately 
completed a trip around the world in 72 days, 6 hours, 
and 11 minutes. She left New York November 14, at 
9:40 A. M., by the steamship Augusta Victoria ; arrived 
on the 22d at London; Brindisi on the 24th; Ismailia, 
via the Suez Canal, on the 28th; Aden December 2; 
Colombo, Ceylon, the 10th; Singapore December 18; 
thence to Hong Kong and arrived December 24. Here 
it was necessary to stop until the 28th, and the next 
stage was to Yokohama. Arrived at Yokohama Janu- 
ary 2; left on the 7th, and reached San Francisco on 
the morning of the 2ist, one day ahead of time. The 
Central Pacific being blocked by snow, Nellie started 
for New York via Mojave, leaving Oakland, opposite 
San Francisco, at 9:2 A.M. She reached The Needles 
at 4:30 the next morning, and thence took a special 
train over the Atlantic and Pacific and the Atchison, 
Topeka and Santa Fe, by which Chicugo was reached 
at 8 o’clock on the morning of January 2%. From 
Chicago the trip was made by the regular train over 
the Chicago, St. Louis and Pittsburg and the Pennsy!l- 
vania, leaving at 10:30 A. M. and making schedule time 
throughout. 

The train over the transcontinental route was the 
onl¥ special conveyance taken over any part of the 
journey. The time from Oakland to Chicago, 2,574 
miles, was 69 hours, and from La Junta te Chicago, 
1,080 miles, 24 hours and 12 minutes, an average of 
421¢ miles per hour. It is said that on this part of the 
road 120 miles were run in 118 minutes, and that the 
rate of 78°1 miles per hour was kept up for a very long 
distance. The route taken from San Francisco was 
over 213 miles longer than the direct overland line, and 
the time made was about 11 hours less than the fastest 
regular run by the short route. 
——>+-o-+ a —- 

A NEW METHOD OF ELECTRICALLY DRIVING 
TUNING FORKS. 

A very small weight added to the prong of a tuning 
fork is sufficient to alter its tone both in quality and in 
pitch. Hence the metallic contact piece in electrically 
driven forks has been to some extent a defect. The 
illustration herewith represents a means of driving a 
tuning fork electrically, devised by Mr. R. Appleyard, 
of Cooper’s Hill College, which leaves the prongs free. 
The fork is mounted upona resonating box. A small 
microphone, attached to the top of the box, vibrates 
with it, and, adapting itself to the period of the fork, 
causes the current through the magnets to vary syn 
chronically as required. ‘The microphone consists of 
two blocks of carbon of triangular section, rigidly fixed 
to the box, and a third, of square section, which is so 
nearly balanced upon one of the V-edges as to rest but 








ELECTRICALLY OPERATED TUNING FORK. 


lightly upon the other. A netch is filed in the carbon 
rod at its balancing point. It is interesting to observe 
that the same microphone has served for forks of differ- 
ent piteh—the deep bass F and the middle A, for in- 
stance.—London (Eng.) Electrical Review. 


Uric Acid and Mental Depression, 
Dr. Haig believes there is a relation between reten- 
tion of uric acid in the blood and a state of mental 
despondency. When uric acid is present in excess, de- 
pression of mind and irritability of temper are marked, 
but give place to a feeling of mental buoyancy when 
the excess is gotten rid of.—New Remedies. 
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RECENTLY PATENTED INVENTIONS. 
Ratiway Appliances. 


Car Covupiine. — Benning Rowell, 
LAfayette, Wis. A lever is fulerumed longitudinally 
above the drawbar and connected to the coupling pin, 
while a rock shaft is arranged transversely to the car, 
with a middle crank portion resting beneath the outer 
end of the lever, the rock shaft having a crank arm at 
ite outer end. 

Car Covpiine. — Ferdinand Bilauss, 
New York City. The drawhead of this coupling has 
top and bottem apertures in which fits the coupling pin, 
formed with a cam, combined with a link having cam 
faces, between which is a bridge, there being an en- 
larged opening back of the bridge, the device being 
designed to utilize the present ordinary form of draw- 
bead. 

Brak. — Alexander F. Smith, the 
Hague, Netherlands. This ie a brake for cars worked 
by cable on inclined railways, and consists of a pair of 
grpping jaws adapted to clip a central rail, the jaws 
being worked by a right and left banded screw shaft 
operated from the whee! axles, the screw shaft being 
thrown into gear ar desired by means of special 
mechaniem therefor. 


Brakxs. — Daniel S. McElroy, 
York City. This invention consists in the combination 
with a car and ordinary car brakes of an electric motor 
adapted to operate the brakes without interfering with 
the action of the hand brakes. 





Electrical. 


LAMP COUPLER OR ADAPTER.—James 
Stewart, New York City. Thie iuvention covers a 
detice for coupling or sdepting a lamp having ter- 
misals formed of studs with heads to sockets of dif- 
ferent kinds, a cup-shaped disk of insniating material 
being employed, with forked springs connected with 
electrodes capable of contacting with the electrodes of 
the socket, the disk having key slots for receiving the 
eteds of a lamp and guiding them to engagement with 
the forked springs. The same inventor has a further 
patent providing for the employment of a hollow 
béiton of insulating material containing two flat 
earved springs with a screw-threaded peripheral band 
of metal, and with changeable contact ecrews, by 
means of which a lamp having ‘«rminals in the form of 


headed studs may be adapted to any of the usual elec- 
| 


tric lamp sockets. 


Mechanical. 


Toot HANDLE.—Everett S. Robinson, 
Patchogue, N. ¥. This is a handle more especially 
designed for ave with files, having a longitadina! bore 
and adjastabie tool carrier, with s ring clip embracing 
the beveled end of the carrier, affording means for 
securing the file or too! in its handle with facility of at- 
tachment and detachment. 


Dams. Operative Device.—John W. 
Miller, Newton Falls, Ohio. This is a mechaniem for 
operating weil drilie with an up-and-down motion, and 
consists of a peculiar arrangement of a paliey caught in 
& bight or loop of the drill rope, an oerillating lever 
upon which the pulley is mounted, and an eccentric for 
working the lever. 


Device for TRANSMITTING MOTION. 
~Join W. Hisenhuth, San Francieco, Cal. This is a 
pottabie device or crane automatically adjustable to 
the many positions a movable machine andergoes when 
following various angles or asauming different positions, 
as, for instauce, a clipping machine. 


Agricultural. 


Corn HarvestTeER.—Adolph A. Faust, 
Harold, South Dakota. Thie machine hase a pair of 
cutter bare and finger guard bars monnted upon axles 
eupported by two drive wheele which impart motion to 
the cutter bare, with devices for feeding the stalks to 
the catters and carrying and dropping them after they 
are cut, being designed as a light and easy-ranning 
marhine. 


CULTIVATOR. -— Otto Noack, Latium, 
Texas. This isan improvement in that ciass of cniti- 
vators whose beams and stocks are pivoted together 
amd the latter adapted for adjostment at different in- 
eliaations for reguiating the depth to which the shovel 
Of wweep enters the eoil. 

Harrow. — Henry J. Ginn, Bowman, 
Ge. This is a sectional harrow having a frame com- 
pored of bars arranged at « greater or less angle to 
each other. the frame rection being made integral, and 
having « particalar form, whereby it i« adapted for use 
in making np harrows of different contours, intended 
for use ander different conditions of the soil or crope. 





Miscellaneous, 


LumBer Drier. — James M. Hooton, 
Avenger, Texas. This invention consiste of means 
adapted to superhes* steam and supply it to a drying 
chamber, to effect the removal of all moisture, e vp, and 
resinous matter forced to the earface of the lumber, 
while prodactng a corrent of hot air through the kiln 
or chamber to greatly facilitate the drying process. 


Hay Prees.— Abraham J. Hill, 
Charleston, Texas. This i# a double-acting press 
worked entirely from the side, whereby the horses that 
draw it to the etack yard or meadow wil! not be in the 
way, end is arranged for one man to put the hay in the 


two boxes, while the horse or mole hee only to travel | 


twenty-two feet for each stroke, the press being 
desigued to form two hundred bales of one handred 
pounds each daily. 

Brick Krux. — John B. Griswold, 
Zanesville, Ohio. This is a kiln for barving brick, tile 
or uther ceramic raaterial in seach manner that a perfect 
combustion of the gases and fuel can at all tomes be 
ingared, the products of combustion entering at the top 


' 
New 


or bottom, alternate up or down draughts being secured 
from the same furnaces. 

AvuToMATIC Pump GovERNOoR.—Hugh 
Howard, Henryellen, Ala. This governor is more es- 
pecially adapted for use in connection with pumps to 

draw water out of mines, being arranged to work in 

connection with a reservoir, a float in which, with cable 
| attachmenta, automatically regulate the supply of steam 

and cause the pump to work faster or slower as occa- 
sion may require. 


StTeaM JET MARINE PLow.—Adalbert 
Anderil, Schwandorf, Bavaria, Germany. This is an 
| apparatas for forcing sidewise the swell in front of the 
head of fast-going ships by means of steam jets, pipes 
| communicating with the boiler to an extended nozzle 
| below the water line at the bow, and this nozzle having 
| laterally projecting mouthpieces, to produce a wave 
| hollow in front of the ship. 


| Cap For Or Cups.—William J. Jones, 
| Franklinville, N. Y. Thies is a double cap, providing 
| for the filling of the cup without the entire removal of 
| the cap, each cap having apertures which may be thrown 
| into register to afford access to the interior, while by 

turning the upper cap the apertnres will be carried out 
| of register and the cup or can tightly closed, 


REMOVING INCRUSTATION FROM 
Borer Tuses.—James P. Karr, Monticello, Ind, This 
invention covers a process of temporarily enlarging a 
tube in opposite directions, so that incrustation cover- 
ing it will crack and fall off, while the tube will spring 
back to its original size, not being permanently en- 
larged or expanded by the process. 

Hoistine MAcHINE. — Elijah Dainty, 
Coal Bluff, Pa. This is an apparatus with a frame 
| having a top and bottom plate over which passes a 
, horizontal endless rope provided with means for en- 
gaging a car, in combination with a vertically traveling 
endless rope adapted to be engagéd by a grip and to 
support a load, the improvement being especially 
adapted for hoisting bricks in buildings, loading or un- 
loading vessels, etc. 


BARREL HooPprInae MACHINE. -— Frank 





Glankler, Memphis, Tenn. Combined with the hoop- | 
driving arms in a berrel machine is an annular platen | 
interposed between the hoop and the bearing points of 
the arma, the invention being an improvement on 
machines in which vertical arms or drivers with hooks | 
are made to pull downwardly the hoops upon a barrel 
resting inside the arms upon a platform. 


Hoop RETAINING ATTACHMENT. — 
Leonard L. Frost, Barada, Neb. This is an attachment 
applicable for use in the manufacture of cooper's ware, 

| consisting of a hoop support formed of a single wire 
with a flattened or elongated hoop-receiving loop, to 
prevent the accidental displacement of the hoops by 
which the staves are held to place. 


WaGown Skat Lock. — Michael D. 
Schaller, Lowell, N. Y. There is a support on the seat 
| riser, a headed rod guided in the sapport and clamping 
| the seat rail,a fulcrum piece on the clamp rod and 
below the seat, and a cam lever, whereby seats may be 
efficiently secured to wagon or vehicle bodies at any re- 
quired adjustment. 


SURFACE PRINTING. — William C. 
Robertson, New York City. This invention consists in 
the application to the zinc or other plate of a substance 

| that by exposure to heat becomes insoluble to turpen- 

tine, and which provides for the printing being done 
from oil, thas converting the plate virtually into a 
lithographic stone, so far as concerns the printing 
therefrom. 


THERMO-CAUTER.—William H. Beach, 
Bridgenorth, Salop County, England. Combined with 
& thermo-canter is a cylindrical reservoir for volatile 
liquid, the reservoir forming the handle, and having 
inlet and outlet tubes projecting axially within it from 
opposite ends, in connection with the pneumatic tube 
and with the cauter. 


TRANSPARENT Fasrics. — Leziam L. 
Perry, Peabody, Mars. This invention relates to 
making transparent tracing cloth. ete., and covers a 
novel process of subjecting the fabric, after being 
| bleached, to certain sizing and chemical mixtares, with | 
other treatments, and final calendering or glazing, | 
giving a superior cloth which may be handled without 
cracking. 


PorntED KyiT Fasric. — William 
Osborne, Brooklyn, N. Y. This invention provides 
an ornamental pointing for knit fabrics to be cnt up to 
form the backs of gloves, mite, etc., which pointing can 
be easily and efficiently prodaced in the process of 
knitting the fabric 


BREKSAW AND RouNDABOUT. — Arthur} 
B. Clarke, Atlanta, Ga. This ie a combined device 
which may be readily changed to adapt it to either use, 
| and in which the chairs may be readily adjusted to en- 
able persons of different weights to counterbalance each 
| other, while the chairs may be readily turned at plea- 
| sure in any desired direction. 


Winpow Currarn Rop.— Eli M 
Wyant, Waterloo, Iowa. This is an extension rod, the 
length of the rod being adjusted to fit in a» sash or | 
window casing or doorway, when a lever handle is 

| pressed up by the thamb, and sharp projections on end 
brackets are forced into the wood on both sides, secur- 
| Ing the brackets firmly in position. 


UMBRELLA.—Gustav A. Linke, Brook- 
lyn, N.Y. This is an umbrella provided with spring 
stretchers, and is designed not only to be self-closing 
and to hold itself closed, but to antomatically hold | 
itself open when distended without the aid of any | 
special fastening requiring to be released when it is | 
desired to lower the umbrella. 


Tuumsp Tack.—Anthony J. Schindler 
and Kari Schneider, New York City. The head of the 
tack has a rabbeted aperture on each side of the center, 
and the thamb tack is a spring key having paralle! arms 
with projections at their free ends to engage the 
rabbeted portions of the apertnres on the under side of 
the tack head, 











American. 


NEW BOOKS AND PUBLICATIONS. 
REPORT OF THE CHIEF OF THE MASSA- 

CHUSETTs District PoLick. For the 

year ending December 31, 1889. 

ton: Wright & Potter Printing Co., 

State Printers. 1890. 

The sanitary aspects of factories and schools forme a 
large portion of the subject matter from which the pres- 
ent work is compiled. The thoroughness of the inspec- 
tion given to euch buildings by the Massachusetts 
authorities is here evidenced in the long lists of factories 
assigned to eleven different districts of the State, which 
lists give the number of employes, their age and sex, 
the sanitary condition of the building, the orders for 
alterations given, and notice of compliance or non-com- 
pliance with the orders, al] stated in tabular form. The 
various and general sanitary features are treated at 
length in the text, and different methods of school 
honse ventilation and warming are given, with illustra- 
tions, in order to compare their respective merits. It 
will be seen that the work belongs to the class of sani- 
tary engineering, and it will be found a valuable addi- 
tion to the literature of that science. 


GREAT SENATORS OF THE UNITED 
SratKs Forty YEARS AGo. By 
Oliver Dyer. New York: Robert 
Bonner’s Sons. Pp. 316. Price $1. 


This little work brings vividly before the eyes the 
great men of a past generation, and the deacription of 
the oratorical powers and peculiarities of the great po- 
litieal leaders of those days is given very well and 
graphically. The book forms excellent reading, and 1s 
to be commended as keeping before our minds the days 
when America seems to have been most prolific in great 
men. 

A Text BooK OF ASSAYING FOR THE 
UsE OF THOSE CONNECTED WITH 
Mings. By C. Beringer and J. J. 
Beringer. London: Charles Griffin 
& Company; Philadelphia: J. B. 
Lippincott Company. 1890. Pp. 
xvi, 400. 

The art of assaying has lately received an extensive 
development in the branch in which it is related to 
chemistry. In the present book a very extensive range 
of metals is treated. The gravimetric and volametric 
methods and wet and dry assay are all given in detail. 
So many substances to be determined are included in 
the schemes contained in the book as to make it almost 
an analytical chemistry. It forms a very able treatise, 
although it woald be improved by a more hberal index, 
which it certainly deserves. Any deficiency of the in- 
dex is made up for, toa certain extent, by the very ex- 
hanustive table of contents. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


FEBRUARY NUMBER.—(No. 52.) 
TABLE OF CONTENTS. 

- Elegant plate in colors of a cottage on Staten 
Island, N. Y., from drawings and specifications 
supplied by Mann & Uo. Perspective elevation, 
floor plans, and details. 

2. Plate in colors of a residence at Buffalo, N. Y. 
Floor plane, sheet of elevations, details, etc. 

3. An ornamental carriage house at South Orange, N. 
J. Perspective elevation. 

4. Engfavings of the new auditorium building, 
Chicago, Dl, 

5. A Staten Island cottage, costing $3,300 complete. 
Floor plans and perspective elevation. 

6. A residence at Portchester, N. Y. Cost $11,500. 
Lamb & Rich, New York, architects. Plans and 
perspective elevation. 

7. A dwelling at Hill View, Dunwoodie, N. Y. Cost 
$5,100 complete. Floor plans and perspective 
elevation. Architect, C. E. Miller, New York. 

8. Design for a cottage at Mystic, Conn., by F. W. 
Beall, architect, New York. Elevations and floor 
plans. 

9. A double dwelling house at Stamford, Conn., 
erected at a cost of $7,800 complete. Plans and 
perspective. 














10. Cottage erected at Larchmont Manor, N. Y. Cost 
$4,350. Floor plans and perspective. 

11. The new Carteret club building: erected at Jersey | 
City Heights, N. J., frore designs by Bradford L. | 
Gilbert, of New York. Cost $20,000. 

12. The Oriel Row of thirteen houses, San Francisco, 
Cal. Erected at a cost of $5,800 each. Plans and 
perspective. 

13. Arevently erected cotrage in “ Iselin’s Park,” New | 
Rochelle, N. Y. Cost $6,000. Perspective and | 
floor plans. 

l4. A very pretty cottage at Hill View, Dunwoodie, | 
N. Y., recently completed at a cost of $5,000. 
Chas. E. Miller, architect, New York. Floor plans 
and perspective elevation. 

15. Miscellaneous Contents: Baths in schoo! houses.— 
Combined wood worker and moulder, illustrated. 
—The Garney Hot Water Heater Co.-—A practi- 
cal device for working window shatters, illus- 
trated.—Squate turned work for balusters, 
columns, etc. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Ma@azine or Arcairec- 
Tur, richly adorned with elegant plates in colors and 
with fine engraving~. illnstrating the most imeresting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapnese, apd Convenience 
of thie work have won for it the Larezst CIRCULATION 
of any Architectural publication in the world. Sold by 

newadealers. ‘ 


all 
MUNN & CO., Pustisuens, 





961 Broadway, New York, 
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MDusenee and “Personal. 


The charge for Insertion under this head is One Doilar 
a line for each insertion ; about eight words to alin. 
Advertisements must be received at publica/ion office 
as early as Thursday morning to appear in next issue. 


Wanted—A thoroughly capable factory superintend- 
ent experienced in general mechanics, plant extension, 
ete. Only a first-class man, with clean record, need ap- 
ply. State age, full particulars of experience, and salary 
wanted. M. F. R., box 68, New York. 

New eight-light dynamo and first-class 2 H. P. Ship- 
man engine, $115. EB. H. Loomis, Hamilton, N. Y. 

Wanted—Competent man to take charge of a machine 
shop building special, heavy machinery. Give age, ex- 
perience, references, wages. Address T. R. H.. box 606, 
Chicago. Ll. 

Salesmen can add to their incomes by eelling our 
goods on commission. Commissions to one salesman, 
who devoted only one bour daily to our goods, averaged 
twenty-five dollars per month for past three months. 
Our goods have been on the market for twenty-one 
years, are weli known, and are first class in every re- 
spect. Address “ Commission,” care Scientific Ameri- 
can, New York. 

Toy Dealers! For righte under patent described on 
page 116, address J. W., 1845 Wylie St., Philadelphia, Pa. 

Machine tools, catalogue No. 47-B; wood-working 
machinery, catalogue No. 52-A ; steam power. catalogue 
No. 48. Largest lines offered by any firm in this country. 
Send for bed-rock prices, stating exactly what you want. 
8. C. Forsaith Mach. Co., Manchester, N. H. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Lill. 140 machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. Y., manofacture 
steam pumps, vacuum pumps, vacuum apparatas, alr 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, Il. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Tuerk water motors at 12 Cortlandt St., New York. 


Screw machines, milling machines, and dril! presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Gan and Machine Makers’ Screwdrivers, drop forged 
in best Tool Steel. Billings & Spencer Co., Hartford, Ct. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, &% Columbia St., New York. 

Hoisting Engines. The D. Frisbie Co.. New York city. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 173. 


Inventions of or improvements in measuring instru- 
ments and other fine tools wanted to manufacture and 
sell on royalty. Address “ Inventions,” office Scientific 
American, New York City. 

Wanted—By St, Louis house an A No.1 foundry 
foreman. He must be thoroughly familiar with all the 
details of foundry work and capable of filling the posi- 
tion to entire satisfaction. State experience, age, salary 

ted and Address Foundry Foreman, care 
Scientific American, New York. 


Acme engine, 1 to5 H. P. See adv. next iesne. 


Bybee 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attent'on will be paid thereto. is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and or number of question. 

inquiries not answe reasonable time should 
veated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to Aes! to all, either by ‘etter 
or in this t, must take his torn. 

















| Speelal Written Information on matters of 
personal 


rather than genera! interest cannot be 

expected withont remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each, 

Books referred to promptly supplied on receipt of 


Mtmerais sent for examination should be distinctly 
marked or labeled. 





(1889) C. C. 8. asks: What material 
when mixed with calcined plaster will make it slow-set- 
ting ? A. Saturated solution of alam, or a mixture of 
3 to 10 per cent of ground marshmallow root. 


(1840) S. H. asks: How many gravity 
batteries (68) are required to produce an electro-mo- 
tive force of 8to 10 volte? A. You may count on one 
volt per cell. You cannot make an electric light by 
means of small motors and dynamos as suggested. 


(1841) A. D. O. asks: What is the elec- 
tromotive force and amperes of a one gallon cell gravity 
battery? Also, the voltage and amperes of 10 one gallon 
cell gravity batteries connected in series, for intensity? 
A. The E. M. F. of gravity battery is 1°079 volte, resist- 
ance about 3 ohms; 10 cells in series would have an E. 
M. F. of 10°79 volts. By Ohm's law 


E e w79 
—=C — —-=0°359 ampere. 

R 30 

The amperage would be the same for a single cell. 


(1842) G. M. F. writes: Will you give 
a receipt for a good “ hektograph surface,” suitable for 
both seasons ? A. For the hektograph we refer you to 
our SuPPLEMENT, No. 438. 


(1843) V. D. O. asks for the receipt for 
adhesive composition used for porous plasters or sume- 
thing similar which can be used for sticking barlap 
bagging, etc., together? A. Ninety parte Bargundy or 
Canada pitch are mixed with 10 parts yellow wax and 
melted together. Glue mixed with glycerine equal to 
one-tenth the weight of the dry gine may be used. 


(1844) H. B.S. asks how to make and 
collect oxygen gas in quantity, A. Mix together one 
part of binoxide of manganese with four parts of chior- 
ateof potash. Heat ina retort and collect the gas given 
off in a gas holder or rubber bag. 
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(1845) Cc. F. D. writes: My nickel am. 
ing bath is composed of nickel sulphate of ammonia, 
and worked splendidly in the beginning, but soon the 
nickel coating assumed a dull gray color, How can I 
remedy this? There is a reddish sediment in the bath, 
which I thought had something to do with this, but 
after filtering the bath there was no improvement, and 
the sediment looking like ferric oxide formed again. A. 
Your bath is probably iacking in acidity, It should 
be just acid,and show the reaction with sensitive litmus 
paper. 

(1846) R. asks: Are buildings with a 
roof of slate, iron, or steel proof against injury from 
lightning? JA. No. Are roofs of this kind ever connected 
with the earth by metallicrods? A. A metallic roof well 
connected with the ground is a protection against light- 
ning. 

(1847) W. B. asks: Will you please tell 
me what kind of a battery I can use for a scarf pin in- 
candescent lamp? A. Use two small cells of bichro- 
mate or storage battery. 


(1848) E. H. L. writes: Please explain 
the chemicai action of the new Edison soda battery for 
phonographs—caustic soda solution, zinc and copper 
oxide plates, A. The caustic soda solation dissolves 
tbe zine, hydrogen being separated by the action. The 
iydrogen goes to the copper oxide and reduces it, form- 
ing metallic copper. This prevents polarization. The 
constants of the battery are said to be as follows: R= 
0-025 ohm, E. M. F. from 0°7 volt on heavy and 0°8 volt 
on light to 0° volt on open circuit work. 

(1849) 8. T. 8S. writes: In the under- 
writers’ rules for wiring buildings for electric light, the 
following formula is recommended as a flax when sol- 
dering wires : 


Saturated solation of zine ........ .... 5 parts, 
Ae A oc. cclincedenbecnede o 4s.beh4eene He 
Gi ly ee! a + 1 * 


bes use of resin is repeatedly forbidden. How is the 
tnrated solution of zinc in the above made, and why 
is resin 80 Objectionable ? A few years ago, I have been 
told, the Brush Company allowed nothing but resin, as 
a flax, in soldering connections in their lamps and dy- 
namos. A, It means chloride of zinc, made by adding 
to concentrated hydrochioric acid all the zinc it will 
dissolve. Resin soldering is distrusted on copper, as 
the solder does not seem to take » good hold without 
great care, If that care is given, however, the resin 
soldering is better, as it never shows corrosion. This 
indicates the cause of the preference often awarded it. 


(1850) F. E. asks: 1. What is the differ- 
ence in the consumption at a burner between water gas 
24 and water gas at 19 candle power? A. No exact 
ratio can be given, as the specific gravity does not neces- 
sarily vary in proportion to the illuminating power. 2. 
Between coal gas of 18 candle power and water gas of 
24? A. About 6 feet of coal gas to 5 feet of water gas. 
For reason stated above this is also uncertain. 3. Also 
the difference in gravity between water gas and coal 
gas? A. Coal gas ranges from 0°425 to 0475, water gas 
from 0 500 to 0600, air being taken as 1,000. 


(1851) D. M. asks for (1) a good reeipe 
for making a liquid ink eraser. I cannot buy one that 
works satisfactorily. A. Use a 10 per cent solation of 
oxahe acid, to which may be added an equal weight of 
tartaric acid. Javelle water is sometimes effectual, 
2. I would also like a recipe for an ink that would fade 
from the paper after being written a few days. A. We 
can give no really good receipt for this. A solution of 
alittle iodine in weak starch solution may be used. 3. 
Have you a recipe for an invisible ink, that will appear 
quickly for parlor entertainments ? A. Use onion or 
lemon juice, and develop by heat. 


(1852) D. 8S. B. G. writes: What effect 
does wind have upon a thermometer, ifany? A num- 
ber have discussed the question and fail to agree, 
some claiming to hang one in the cold still air and one 
where the wind can strike it, the one in the wind will 
register the lower degree, others claiming no effect by 
the wind. A, Any difference in temperature due to 
wind is imperceptible. 

(1853) W. P. asks: 1. How much wire 
must be used about the magnet in telephone, page 576, 
Bopha Experimental Physits ? A. About \% ounce. 

. How should it be wound d near the 
end or spread out more, thus bringing the wire nearer 
the core? A. Wind it near the end asshown. 8. I find 
the following cantion in directions for care of the Le- 
clanche battery: “Do not join with other batteries.” 
What would be the result of joining in same circuit 
(say) a Leclanche and gravity cell? A. When several 
cells are joined in series, the current of the entire series 
is reduced by a weak cell. 4. Is the resistance of a coil 
of wire increased when a core of iron is placed in it ? 
A. The resistance is not increased, but while the iron 
's in movement in or out of the coil,a counter cur- 
rent is induced in the coil, which opposes the direct 
primary carrent, 


(1854) MeC. & Co. ask how to dissolve 
oillof lemon in dilated alcohol, without injuring the 
flavoring qualities of the oil. How can we make solu- 
ble extract of lemon suitable for soda siraps? Where 
can we get a book treating on above subjects of late 
edition? A, You are asking for impossibilities. A 
small quantity of ofl of lemor will impregnate a sirup 
with its flavor, bat will not forma true solution. Dilated 
alcohol will not dissolve it, Extract of lemon includes 
citric acid, soluble, and oi! of lemon, insolable in water. 
The thickness of the sirup prevents separation. We 
recommend Salz, Treatise on Beverages, $10. 


(1855) O. A. M. asks for a recipe for 
waterproofing tents made of canvas and drilling, that 
will not make the cloth hard and stiff. A. Pass through 
4 hot strong solution of alum, and immediately after- 
ward through a similar solution of acetate of lead. Or 
‘imply apply a hot solution of acetate of alumina. 


(1856) W. H. P. asks how small steel 
Wires are tempered. A. Pack the wires in sand or 
‘shes and palverized charcoal in a wronght iron pipe 
headed at one end. When heated to the proper tempera- 
‘ure. quickly tip the pipe over the water, so that the 
wires will plunge into the water endwise. Pack loosely, 








(1857) N. A. says: I am makinga small 
billiard table, 244 feet by 5 feet inside of the cushions, 
Plea-e inform me the proper height the cushions 
should be above the level of the table, and the size of 
ivory ball to use. Also the correct place for the cushion 
to strike the ball for best results. The bottom is made 
of Linch square whitewood glued together and then 
planed and made smooth. What can I use to harden 
the wood? A. A 134 inch ball is what you require, 
Make the cushion 1 inch high, beveled under, so that 
the balls will strike just above their centers, Varnish 
both sides of the table with shellac; when dry rub the 
top smooth and varnish again. 


(1858) A. 8. & W. H. M. ask for a paste or 
ingredient which they could’add to ordinary flour paste 
that will fasten a paper label on to a lacquered tin ves- 
sel so that it will not come off; the label does not go all 
round the tin. A, We recommend a freshly made solu- 
tion of gum tragacanth in water. Alcoholic solution of 
shellac might answer if used alone, but would be ex- 
pensive. 

(1859) W. M. asks how he can find out 
the way the solution or pickle is made for tinning or 
dipping wrought or cast iron in the solution, A. 
Pickle the iron in a solution of 1 part hydrochloric acid 
to 8 parts water until all scale is removed; :inse in hot 
water, and scrub off ail adhering scale and dirt, then 
immerse in a solution of mariate of zinc and ammonia 
for afew seconds, and dip in the tin bath. Make the 
last solution by dissolving zinc in hydrochloric acid to 
saturation and add one-twentieth of its bulk of sal am- 
moniac. 


(1860) L. L. H. asks (1) for a cheap pro- 
cese for hardening a vegetable oll paint, A. As driers 
the oil may be boiled with 10 to 15 per cent of litharge 
and the same amount of umber. Some oils cannot be 
made to harden. The same quantity sulphate of zinc or 
of borate of manganese may be used in place of above. 
2. Also how to bleach the oil from a dark to light color. 
A. Expose to the sun in shallow leaden trays under 
glass. 

(1861) ** One of our constant readers” is 
referred for manufacture of hydrogen and water gas to 
oar SupPLemeNtT in which much information on these 
subjects is contained. 


(1862) D. C. M. asks: Will you please 
tell me the voltage, amperage, aod internal resistance of 
the ordinary Calland gravity battery? A. The E. M. F. 
of a gravity cell is 1079 volts. The resistance may be 
taken at 3 ohms, but varies according to Ohm's law, 

E 1079 
— =C — ——-=0'359 ampere. 
R 3 

(1868) R 8. asks: Has kerosene oil any 
detrimental effect on machinery, when used asa lubri- 
cant? One person says it cute, and another says not. 
How about it? A. Kerosene oil is not a proper lubri- 
cant for machinery. In the refining process, sulphuric 
acid ia used to bleach and purify it, which destroys its 
lubricating qualities and thus allows the cutting of jour- 
nals and boxes. It is, however, good for cleaning gum- 
my boxes and journals. 

(1864) C. B. B. asks: 1. Experimenting 
with a smal! bichromate plunge battery, I find a consid- 
erable heat is produced. I have never noticed this with 
the bichromate battery; will you please state whether it 
indicates anything wrong, and the cause of the heating? 
The battery is, one zinc and one carbon Jeach two and 
a half inches wide, three-eighths inch apart, and im- 
mersed four inches in a cold saturated solution bichro- 
mate of potash with one-tenth by measure good com- 
mercial sulphoric acid added. There is also a slight 
odor, as in Smee battery. I had never noticed this in 
former batteries of the kind that I have used, and am 
puzzled to account for it. It is a desirable fault for 
some uses, as it makes the battery work along time 
with a nearly full current. A. The heating is due to 
imperfect amalgamation, and is indicative of a waste of 
zinc. The odor is due to the escape of hydrogen. 2. 
Please state, approximately, voltage and internal re- 
sistance of a plunge battery with elements as follows, 
I want data from which to calculate resistance of mag- 
neta, etc., to be used wit! the same. Three carbons, two 
zines, three-eighths inch apart. Each plate five and 
three-quarter inches wide, one quarter inch thick, and 
immersed six inches deep in the following solution: 


aks So ewes dace cbedses 10 ounces. 
Bichromate of potash...... 2 “ by weight, 
Good commercial sulpharic 

Sb cdevdadyctsscivecee 1 “ fluid, 


If different proportions would do better for solution, 
please state them. A. The electromotive force is 2 
volts, The resistance varies from 44 ohm upward to 11g 
to2ohms. Try a solution made as follows: Water 8 
parts, bichromate of soda 1 part, sulphuric acid 2 parts. 
8. Does the internal resistance of such a battery vary in 
the same proportion as space between plates? A. Yes, 
4. Is there any good method of making connections to 
carbons, other than by casting on lead or by depositing 
copper? A. Heat the ends of the carbons, and satarate 
them for about an inch with paraffin. Clamp your con- 
nections on the paraffined part. 


(1865) H. A. W. writes : Can you tell me 
anything about cooling a meat box by artificial means, 
or have you printed anything about it in any of your 
papers? A. Mechanical cooling asa rule is only profit- 
able when executed on the large ecale. In our SuPPLE- 
MENT, Nos, 85, 91. and others, you will find described 
such methods. We suggest a refefence to our cata- 
logue of papers in SUPPLEMENT. 

—_—_———— LS 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad. enable us to understand the 
iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contempiating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMBRICAN, 361 Broad- 








© ‘hat wires and sand or ashes will drop out together. 


way, New York. 


American. 
INDEX OF INVENTIONS 


Por which Letters Patent of the 
United States were Granted 


February 4, 1890. 
AND EACH BEARING THAT DATE. 
(See note at end of list about copies of these patents.) 





Abdominal support, electro-magnetic, M. B. 
Thomas 


ree ee 


AllOP, B. GOA... 2. crecccecccces seevecccccescceres 
Awning, window, B. F. Mosher ........ owcchenibes 
Baling press, H. C. Hall 


Bar. See Harvester cutter bar. Sash bar. 
Barre! horse, collapsible, E. A. Davis 


Basket, metallic, P. L. Jomes........--.0e-eeeeeeeeee 
Basket, portable ash, KE. J. Lincoln......... - 
Bathtub, B. F. Goodrich. ...............+.60. ee veeecee 
Batteries, appuratus for charging and discharg- 
secondary, W. 8. Johnson.............--.0.+ 420,906 
Beit, electric, A. J. Sheffield 4207 
Belt stretcher, P. J. Gloeckener..............+.+++- 420,782 
Belt stretcher, B. fF. Morningstar.............--++- 420,462 
Belting, T. W. Emery..............--s0000 ceeeee cues 40,779 
Bicycle, F. Schrader. ..........+..+s0-sseeeeeeeses eee 420,922 
Bicycle, J. L. Leeper... .. .....-.0.ceeeccesseeee 420,578, 420,579 
Bicycle, Yost & Moore.........-...++0.-eeeeeee couties 420.756 
Bicycle bearing, F. 8. Hodgman........ ......-..++- 420,722 


Blacking, spreader for liquid, A. R. Gustafson.... 420,785 
Bourd. See Game board. 

Bobbin winding mechanism, C. Dancel ............ 420,441 
Boiler. See Wash boiler. 

Boiler tubes, removing incrustation from, J. P. 





GRRE... conceeney sicncevesdencscosbesbicassbantoenses 420,689 
Bolt heading machine, F. Mutimer ..............++ 420,915 
Bolt work, automatic, O. E. Pillard besee edecoccsoces 420,568 
Book shelf, roiler, BE. H. Babbitt...............+.... 420,898 
Boot or shoe treeing hi C. A. Sumner...... 420,501 
Boring and turning machine, F. H. Robinson... ... 420,660 
Bottle look, A. W. Noack, J...........6.-.scees cues 420,918 
Bottle stopper, A. BE. Dain.................-00++ «+» 420.676 
Bottle stopper fastener, F. W. Folger..........--.. 420,498 
Bottle stoppers, machine for applying or attach- 

Senn, B. WH. WORE onde 6.00608 t0ce sede cosccccsvcees 420,494 
Bottle washing machine, G. E. D. Baldwin......... 420,899 


Box. See Axle box. Compartment box. Miter 









Box H. Gillette............ ee anee = 420,507 
Bracket, J. J. Naylom...........6.. cee ceeceeneecees 420,518 
Brake. See Car brake. Hemp brake, Vehicle 
brake. 
Brakestaff support. D. C. Meeker....... ........0... 420,691 
Brick kiln, J. B. Griswold... «.........0cceeeceseees 420.684 
Brick pressing machine, G. Carnell................. 420,861 
Brush, electric, J. E. Stephens.................. sees 420,611 
I Sr Wil och ds <cccscccccdccvccedecsocesece 420,871 
Burglar alarm, N. M. Powell..............e.ssse0005 420,697 
Burial casket, J. D. Ripson .............6.ccccceeees 420,920 
Borner. See Lamp burner 
Button, G. B. Adams. ........cccccccce coccevenccees 420,650 
Cable hanger, W. A. Commer.............0e008 ceseee 420,638 
Calculating machine, BE. Selling.............. ecxecds 420,667 
CabenOee, 3.) TE: CateaP oo csi vccvcee cocevse. coccccces . 420,440 
Can. See Metal can. Oi! can. 
Can filling machine, automatic, J. Little............ 420,910 
Can for measuring and retailing liquids, Lewis. «& 

GRR ce. cecescndeuse:.cbannsé Sindsbobienernceccessece 420,645 
Car brake, A. F. Smith 420,708 
Car brake, electro-magnetic, D. 8. McElroy... ~ 420,63 
Car coupling, F. Blauss............-...ssssceeeeeeeees 420,673 
Car coupling, King & Reed..............eccccevcases 420.540 
Car coupling, G. G. Lane...........+ « grceeereee o-++» 420,809 
Car coupling, B. Rowell... .....-....ccc05 ceseeeeees 420,700 
Car coupling, J. A. M. Thompson ....... bece -. 420,398 
Car coupling, W. W. Townsend, Sr. ................ 420,08 
Car door, B. L. Phipps)... .... .....ceccees cececceees 420,465 
Car door fastening, G. W. Harris............ «++ .0++ 420,556 
Car door hanger, A. B. Pullman. ...................+ 420,831 
Car drawhead, railway, C. & R. McAfee......... +» 420,561 
Car gear. electric, BE. Peckham... .............+..+. 420,544 
Car gear, electric street, B. Peckham .............. 420,543 
Car ventilator, F. B. Mallory.... .. ......+-.s..+-. 420541 
Car, weed mowing hand, P. Nacey..... ............ 420,825 
Cars, die for the manufacture of side bearings for 

railway, C. T. Schoen..........----+..seseeeee eee 420,630 
Cars, side bearing for railway, C. T. Schoen....... 420,629 
Carburetor, W. Dawaon. ..........--...ecceceeeeewees 420,581 
Carding engine, J. J. Hoey..........--++« qvescoueuat 420,795 
Carriage spring. Hatfield & Chubb.... ......-.-««-+ 420.905 


Carrier. See Cash carrier. Harvester sheaf car- 


rier. Turner’s work carrier. 

Cartridge for ordnance, J. P. Holland... .......... 420,623 
Case. See Cigar case. Packing ease. 

Cash carrier, 0. J. Punches..... . ....--. os ecces se» 420,882 
Cash indicator, buller & Griswold...........+---++. 420,555 
Cash register anc indicator, Fuller & Griswold.... 420,554 
Casting, R. C. Totten. ...........-+s0eceeeccereceeenee 420,646 
Ceiling ventilator and centerpiece, D. O’Leary.... 420,542 
Chain, drive, T. Maxon. ............<c0eeeeeeceneee +++ 420,818 


Chair. See Rail chair. 

Chart, reading, and number stand, F. F. Matson... 420,500 
Chisel, C. P. Bostian..........---..cccccereeee ceeeees 420,589 
Chiorine, making, B. Solvay ... ..+----+«sereseereee 420,887 
Chopper. See Meat chopper. 

Christmas tree candle holder, C. Reinhardt. . . D7 
Cigar case and extinguisher, combined, J. Smith.. 420,704 
Cigar wrapper cutter. G. M. Hathaway ........... 420.451 
Cigar wrapper cutting machine, G. M. Hathaway. 420,452 
Cigarette machine, C.G. & W. H. Bmery.......... 420,889 
Clamp. See Rubber dam clamp. 

Cleaner. See Railway track cleaner. Track 


cleaner. 
Clock, calendar, P. F. Nilson...... hanpade tose cevgoce 420,519 
Cloth pressing apparatus, G@. W. Miller....,.. ..... 420,885 


Coal drill, Davis & McComb. ............se0sceeee--0- S442 
Coffee grinder, 8. L. COWAM..........5...06 cevewene 420,778 
Coffee pots or similar vessels, handle for, ¥. Qe, 





Molntive............sccsecsssereppeteny+ ++ M2091, GBR G17 
Coke oven, W. W. “‘ANGOMROB:....000000- veecereses. CRM 



















Compartment box, H. Wiison........----++-+«*« os. 20,537 


Concrete mixing apparatus, L. W. Hewes... . 420,458 
Copy holder, W. A. Morton... .....---00essseeseeeees 420,9L) 
Copying drawings, instrument for, R. W. Whit- 

BEF cccccces cesses aainvcanyh; 06000 Ghnadecner~aseceens 420,484 
Corkscrew, A. Edie. ...........-0cennrennnennennenres 420.572 
Corsets, skirt supporter for, W. Smith......... ose BAT 
Cot, Jo P. LQenOl. .ccccecccccccccsccccsseecescencses coe S20,815 
Cotton fiber dust and preparing the same, J. BR. 

PORMGD. 20. ccccccsovccce seresscoserrecssonessiscves 4,047 
Cotton ap sem evening mechanism for, J. C. 

peecesoececosscnpeedebereconnacevecs ceoresesce 420.735 
enamine forged whesl, 8. M. Vauclain.... 420,842 


Coupling. See Car coupling. Hose coupliag. 
Shaft coupling. Thill coupling. 
Cracker facing and stacking machine, Smith & 


Crate, folding, W. 8. Killingsworth 
Crushing rolls, C. G. Buchanan... .......+ 6. ++c0rs+> 

Cultivator, O. Noaele...........cceccceeeeoeeeese abned 420.604 
Cultivator, W. D. Watkins..........0.-.cesceee seeee 400,561 
Curtains, extension rod for window, B. M. Wyant 420,406 
Cutter. See Cigar wrapper cutter. Stalk cutter. 

Cutter for fodder, straw, etc., J. 8. Peterman, Jr.. 420,74 





Dampening material, apparatus for, R. Kroo...... 420,601 
Decorticatirg fibrous plants, machine for, B. A. 
eee iiecadyeveanees 420,481 
Dental anwsthetic, R. A. Grabam.......-........0.. 420,6b4 
Dental plugwer, H. Craigie. ......... 6006.60 cence 420,582 
Dental plugger, HW. M. Stroud..............6.e ee ceeee 20,745 


Die. See Screw cutting die. 
Digger. See Potato digger. 
Display stand, F. B. Wallace...........-.....0ecc0es 420,68 
Door, metallic, B. W. M. Humhes...........6 «..0.+ 420,513 
Dour opener, electric, G. A. Seib ... 
Drier. See Clothes drier. Fruit drier. Lamber 


drier. 

Drill. See Coal drill, Electric drill. Grain drill. 

Drill operating device, J. W. Miller...............- 420,02 
Dyeing apparatos, W. D. Jomes. ..........6. 600+» 420.877 
Dynamite, BM. JuGsOM..... «2... 66.6 cccseecescee © .. » Oe 
Electric drill, I. B. Storey...........0....iseccce cess 420,400) 
Electric meter, J.D Bishop... ..................0006 420,772 
Klectriec motor regulation, Serre!) & Lufkin... . $20,000 
Electric regulating mechanism, Lerap & Wight- 

GOD . cevnconenegantivee:sscocaphanegqes ceeetithaenchs 4032 
Electrical conductors, staple for, L. Stieringer.... 420.0. 
Electrically reciprocated tool, H. N. Marvin..... IW BiG 
Electrolier, extension, J. 8. & J. F. Brown......... 050 
Electrolyzer, bipolar prostatic, R. M. Bacne....... 420,710 
Elevator. See Hay elevator. Hydraulic ele- 

vator. 
eee ae Thc Geechee: vccondesccccnteseniesseccs 420,77 
Elevator controlling device, H. A. Beidier......... £20,500 
Elevator door operating mechanism, G. A. Whit- 

SD cesdatie.c' —hMiibkemecss codentabeoesateanee 420,525 
Elevator wells, device for operating the doors of, 

Wee MOE iwedecEindincceks 00 cccesttegoucorcéee 420,854 
Elevator wells, mechaniem for operating the 

Ganed GE, Ba Tee Be csccccccccccacenscess ces ccce 420,86 
Engine. See Carding engine.. Steam engine. 

Wind engine. 

Taine, F, BUGMARO. 0.000002 006 00) cn0sr0e90ses0000 420,839 
Bnvelope closer, D. |. Byers.. 420,620 
Envelopes, machine fcr making ‘ent printing, C . 

BR, Char We vcietine ne ose occ cevsdtvasedess apecvees<s 420.78 
Evaporating apparatus, L. W. Tracy................. 420,749 
Extractor. See Spike extractor. 

Byegiass frame, G. JoOWMBtON.... «6.6.6. coer ee cccne 420,682 


Fabric. See Knit fabric. 
Fabrics, manufacturing transparent. L. L. Perry.. 420.006 


Fan, exhaust, J. M. Seymour, Jr... «6.0.66... scene 420,470 
Farm gate, A. J. Mercer, ...... 0... 60 60sseeeeeevese .. 20,400 
Farm gate, W. W. Watson .............  cebaenbeduee 420.482 
Feed roller, D.C. Sweet............... seccongeuneeda 420,522 
Fence, G. J. ClM@........c000 cee ceee ae 4.717 
Fence machine, portable, F. 8. Huckins coeceveeeee 420,800 
Fence, portable, J. R. Swickard...................+. 420,47 

Fence post, A.C. Harrisom..............cccceceecee 420557 
Fence stay, wire, L. W. Lindley..................0«« 420,888 
Fences, straining device fcr wire. J. N. Merchant 420,319 
PBS. GB. BAER. 0< c2cccceccrsesseccccccvces occeecces 420.855 
File, bill, M. L. B. Seaman. ..........6.4-.-eeeeeees . 48 
Filtering oll, C. F. Baker....... .....secsee cecee: . 20.405 
Fire, solidifying colored, H. O. Frank............. 420,042 
Fishing rod rest, A. J. Dayton...............-.+..«.. 420,40 


Flask. See Metallic flask. 
Fioor cloths, manufacturing, H. M. Steinthal...... 420,62 
Floor cloths, etc., machine for the manufacture 
GB, EH.. 06, GeaimGIAMD.. 20. ccc ccccccscvcescccvencsases 420,634 
Frame. Sec Eyeglass frame. Wheel supporting 
frame. 


Fruit drier, Peirce & GiDDS...... 0. ....605 cennscees 420,562 
Fruit, eté,, machine for pitting, A. A. Kent........ 42.97 
Fruit pitting machine, A. A. Kent............-..... 420,806 
Funereal carriage, R. A. MeCaniey........... . +e» 420,006 
Fur ornament, F. W. Hill...........<.<ccccccnce ane 420,70 
Furnace. See Smoke cor2uming furnace. 

Furnace, W. H. Switser, . ...........0.ceecvesevcecses 420,036 
Purnace roof, H. AMOR... «2... ccccccccscesceeceevee 40,487 
Gauge. See Masonry gauge work. 

Game apparatus, R. M. Paneoaat.................. 420,732 
Game beard, GW. RAG ie csi csc scpocvecveccsccserscess 400,737 
Game table, E. Habrecht............... sssceeeerees 420,786 
Gas regulator, C. P. Kola... .... 0.00... 06. cccncnceees 420,726 
Gas washer, W. T. Walker...................0s wv» 420,751 
Gate. See Farm gate. Railway gate. 

Bee, GMs Baby ccd a vsseicdéneseediedecsectisveccs 420,489 
Gate or fence, B. Gilbert............... oe » C0081 
Generator. See Thermo-electric generator. 

Generators, system of, A. G. Waterhouse... ...... 420,924 
Glycerine from spent soap lyes, recovering, C. L. 

DOE 0 cesecccedscccccshpguel Webes bc cbocedeniees 
Goods from shelves, device for lifting, J. 8. Jeff- 

DR bdibedn ccc ccvegeshbensgl tbentnvinensvtnesstelinas 420,725 
Grain conveyer, 8. B. Hart daneeones 40055. opetnectes 420,783 
Grain drill, J. W. Rhodes ........ 0.6.66 6 ccceeweces 420,421 
Granular and powdered substances, apparatus 

for separating, dressing, and finishing, B. V. 

NEw sinnabic nvsaievewdabueebcessehbinke 420,495 
Grinding mill, T. O. Perry. ..... 0.6.6. 05c cc ccceccnewes 2 ai 
Hair curler. H. C. Guertin. ..... 00.6666 cece cece scenes 420,574 
Bae, Fy Bs TE is ccnaasedsscwnpdonconces woerdecnes 443 
Handle. See Saw handle. Too! handle, 

Hanger. See Cable hanger. Car door hanger. 

Harrow, Wiurd & Jada. ............0.ccccccvccnecneees 420,845 
Harrow, combination, H. J. Ginn..............++ +. en 
Harrow, disk, T. Maxon. .........+ cccecceescee guesse 420.837 
Harvester, corn, A. A. Faust... .....-.cs0e00 + oes. GOON 
Harvester cutter bar, L. Miller... ........65 cess. 420,623 
Harvester ree! driving and adjusting mechanism, 

Miller & Ellinwood... .......0<ccercccceccenee +. . 420,627 
Marvester sheaf carrier, W. R. Baker............. 420,42) 
Hat pouncing machine, C. W. Stevens............. 420,612 
Hats, machine for beating up nap on, C. A. Mal- 

Di cnincsndenpenss> noccentintes*inedheicnes osm ones» 40814 
Hatch door, elevator, W. Stevens..........  «..... 420,61: 
Hay elevator and carrier, J. C. Culbertaon......... 420,531 
PS Miss GUNN n a5 40 04 occecneveccccess paren 420,68) 
Hemp brake, BE. A. Hartahora...,....-.0.-.000s00, OOD 
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_— ee 
High aod low water alarm, J. M. Williams .... 420.649 | Pole, vehicle, H. A. Burt..........- Gotocdccesces «+. OM 
Hinge for window sashes, G. D. Crocker ... 420,499 | Post. See Fence post. 
Hinge roller, and hanger, combined gate, B. Potato digger, J. B. Fellows... .... .....«.<<+++ s+ «+: 420573 
Heath ; 420,790 | Potato digger, C. H. Thomas. .............«<<00s0* Pee 
Hotsting machine, K. Dainty 420.677 | Potato peeling knife, W. Fraue.... sveesess C2700 
Holder. See Christmas tree candle holder. Copy ' Precious stones, combination setting ‘for. J. F. 
holder. Mop holder. Pen holder. Pen or BROSED coc: cavbewendes cedbeovene cde vecceus -.-. O08 
peneti holder. Type holder. Press. See Baling press. Hay press. 
Ilook and eye, BE. H. Brown ; once 420,766 | Pressure indicator and recorder, W. H. Bristol... 490,570 
livep. See Metal hoop Printing, lithographic, W. Brings.. ............... G07 
lloop machine, J. B. Dougherty 420.92, 420,903 | Printing machine, Carney & Dixon................. 420456 
Hooping machine, barrei, F. Glankler : 20.83 Printing machines, feeding mechanism for cylin- 
Hoop retaining attachment, L. L. Frost 420,80 | der, C. B. Cottrell... ods pootess 420,621 
Licoping pails and tabs, machine for, R. 8. Strat- Printing recorder, W. a Burroenhs.. 420,617, 420.619 
ton.... - 420.474 | Printing, surface, W. C. Robertson te 
Horse detacher, ¥. C. Vickers. .. _— «0523 Protector. See Trunk corner protector. 
Horses, lip protector for, F. N. Fancher ~~. 0,721 | | Pump governor, automatic, H. Howard........ ... 287 
Hose coupling, brake, E. A. Leland 420,810 | Punch, check, G. W. Mallory... . goape 
Hoee or tabing, {1. D. Cheever ae 620,883 | Radiator, F. Clare............+++. 
Hydraalic elevator, R C. Smith 490.548, 420,549 | Radiator, hot air, B. W. Wells. ............<+-cceeees 420.545 
lee cream packer, F. F. Stranaban 420,473 | Rall chair, H. F. OOx. ...... 0.666 c cece cece nweenenene 620,438 
Indicator. See Cash indicator. Pressure indi- | Railway conduit, electric, D. EB. Johnson. ........ 
cator. Railway cross tie and rail fastening, metallic, s. 
Insulating compound, J. B. Williams 420,648 PRE. ccnccccbtcccttrednss cvceeqssesoresound 20, 485 
Iron. See Sad iron | Rallway gate, V. A. Crandall. ...........<-<0..<seess 420,805 
lroming machine, J. J. Daley ececee ; er Railway signal, electric, G. W. Boss.... ....4230,858, 420,859 
Jack. See Wagdn jack. Railway tie, J. B. Wilson... ........cccceee ae wees 420,505 
Jar ciosare, frait, F. Hioilderman sennie 420.571 | Railway tie and chair, IL. Brown.............00«+...+ 40,004 
Jewelry, ornament for, W. Blassing 40.08 | Railway track cleaner, A. Day... ..........0000+00e 420.640 
Keys or wedges, machine for notching, P. Mon- Railways, mechanism for depressing cables at 
charmont . ; ; 420,709 | crossing of cable, F. G. Stallman...............+ £00,550 
Kiln. See Brick kiln. | Reaper, mowing and harvesting. C. Marick........ 420,458 


oaife. See Potato peeling knife. 
Knife eylinders ends, holder for, J. Braun «+» 0,715 
Keife cylinders, holder for brace rings of, J. 


Pitttccesesesespeseae coccees cqcnnageeoees 4<m,TM4 
Xnit fabric, pointed w Osborne . 420,86, 
Knitting machine, circular, (. Winterbottom. 420.505 
Knitting machine, circular rib, P. W. Cochrane. ,TT2 
Ladder, folding step, N. Engquist 420,720 | 


Lamp acapter, electric, J. Stewart 
Lamp barner. E. F. Trent 420584 
Lamp fixtures, extension device tor, L. ¥. Gris- 


Lamp, rewenerative, Ke C. Hathaway senecdoccened WE 
Laatern, F. P. Benjamin sanabeuseeee .. 420,718 | 
Laich, B. 8. Wheeler , 420,588 
Latch and lock combined, H. 0. Hooper «eee» 420,000 
Lathe mandrel, expanding, L. H. Brightman . 20,016 | 
Lathiag, metallic, G. Hayes 420,64, 420,656 to 420,061 
Lathing. metallic, B. Scaries.... ‘ e-ees COLTS 
Lathing, sheet metal, G. Hayes . 420,655 
Lemon squeeser, W. O. Dunlap... ‘ ™ 420,568 


Litter. See Pte lifter 


Lights, fi) for i jescent. KR. Langhans... 420,381 





Lock. See Bail lock. Bottle lock. Combination 

lock. Permutative lock. Wagon seat lock. 
Look, T. F. Keating --. 20.558 
Lock switch, electrical. BN . Dickerson, Jr ~.. 0.62 
Lock trimming, J. L. Atkins : £20.34 
Locket, G. BE. Adams eee ; £20,757 
Locomotive exbaust pipe, C F. Huntley 420,643 


l#oma, weft tension regulating device for, Z. 
Ketley : ; 


Lebricator. See Axie lubricator. 
Lebricator, W. P. Miller ; — 420,911 
Lesiber drier, J. M. Hooton .. cece 420.686 
Leaiber lifting machine, J. B. Nadeaa " 400,516 
Lembder, means for loading, J. B. Nadeau : 20,517 
Muptel, extensibic, & Dambach . «+e» 420,775 
Murine plow, steam jet, A. Anderi.............. ... 20,60 
Muscory work gauge, J. T. Lambdin soe. OO 
Measure, tailors, J. Gothard 20.468 | 
Must chopper, W. W. Renkin ..... ; ... 2058 
Mutal can or vessel, J. A. Frey.... : 420,781 
Matal hoop, 8. C. Cary ~-. 20,900 
Metal working machine, Olsen & Burns 4,307 
Matallic fast, H. J. Pheips _ 490,064 
Mater. See Electric meter 
Mill. See Grinding mill. Roller mill. Rolling 

mill. 
Mining machine, BE. B. Carter (r) os 11,068 | 
Miter box, ¥. V. Carman . ; 620,530 
Money changing machine, J. N. Alsop. - 420.805 
Mop head, J M. Holmes ° 420,78 
Mop holder, M. H. Pierce.... ... oo 420,466 
Moth trap, W. C. Barnard ode 420.490 
Mution, device for tranamitting, rt w Bisenhuth. 420.678 | 
Motor, R. G. Ping 420,588 
Mowers and reapers, guard finger for cutter » bare 

ot, J. O. Brown 420,768 
Mowing or reaping machines, sharpener for 

kpives of endiess cutter. J. 0. Brown... --. 2078 | 
Null plate feeder, J. M. Edson. 420,492 


Nitro celiviose and preparing the same, insoluble, 


J. BR. France . 420446 
Nitro cellulose and process of manafactere, sole- 

die, J. BR. Fraove os cc cevcedeee GMS 
Nursing nipple, J. B. Fowler «ve 20651 
Ol can and Siler, EB. W. Lace.... oose 420.812 | 
Ol or other vessels, cap for, W. J. Jones --. 008 


Ores, separating the valuable portions of the tail- 
tugs produced in the treatment of. BR. &. 


Boornem.... (422 
Oraan stop action. combination, R. Catlender.. 420,435 | 
Paeking and bubricant, combined, C. E. Thomp- 

GBR. ccc cccevee o 4477 
Packing case for coffee, etc.. L. J. Richards........ 490,736 | 
Pon drivers, adjusting collar for, T. A. Washburn 0,732 
Paper box making machine, Coshman & Taylor... 0,01 
Paper, compound for parchmentizing. B. An- 

drews sec ; .. 0615 
Paper cutter attachment, J. F. McAfee 420,825 
Paper into geometrical forms, machiose for cut- 

ting, 8. Wheeler ‘D5 
Pen, fountain, J. T. Wileox soe W4 
Penhoider, discharging, Houper & Moore ‘ 0.79 

. Pen or pencil holder and supporter, C. A. Higin- 

Dot m . 42), 7 
Perforating device, C. J. Glaser . 420,55 
Permutation lock. C. BE. Johnson (9,65 
Permutation lock, A. H. Van Pelt +9541 
Piano taning pin, Ii. Moller m4 
Picture, surprise, C. Nelson - . Dy ed 
Pie lifter, L J. Pettit ... - 4.56 
Pillow or body support, adjustapie, M. A. Camp- 

bell . 0 


Pin. See Plano tuntag pe. Salety pin 
Piitions, actomatic machine for cutting amali, T. 
¥. Sheridan 536 
Pipe. Bee Locomotive exhaust pipe. Stand pipe. 
Pipe or cable sapporting device, H. W. Brown.... 420,767 


Pittman connection, C. B. Hewett ........... . 0,71 
Planer cutter hee¢, Boop & MeCort ....... - 420.599 
Planter, cora, J. G. Gibson . 420,652 
Plastic mater‘ai from plates or pad, machine for 

stripping dried, H. M. Steinthal 40,60 | 
Plastic material opon traveling surfaces, machine 

for runcing, H. M. Steinthal ~. a 
Plow, L.. B. White D5 
Pliew and cultivator, combination sulky, 1. W. 

GOR o ca dducvcasviagedwesoce 60 eves . ana 
Pow, side hill. Wierd & Judd 00+ cccsedensees . «BAT 


420,706, 420,708 | 


Recorder. See Printing recorder. 
| Recording instrument, electrical, F. B. Wood..... 420.850 
Recording numbers, device for, W. 8. Burroughs. 420,618 
Reel. See Sand reel. 
Reels, aut tic stop jon tor, O. Carpenter... 420,770 
Refrigeration, electric, M. W. Dewey.............. 420,641 
Register. See Cash register. 





Regulator. See Gas regulator. 
Rheostat, W. Thomson........... ««<<.sseeceess+> ~~» 20.56 
Rovet, 8. G. PRaRC.... cccccccescccccs cscvesees 420,328, 420,829 
Rocking horse, galloping, G. W. Wade...........-- 420,044 
Rod. See Sucker rod. 
| Roller. See Feed roller. 
Roller mill, F. Beall... ......cccscccccee cescceeeeees 420.07 
Rolling mill, H. C. Kriete. .. ...... ..ccsneseccscecsees 420,495 
Roof for drying sheds, P. Goldrick... - 420,784 


Roofs, ridge and hip covering for, Toner &( ‘arroll 40.70 





Roundabout, F. W. Allchin....... ........+.00+++ 420,758 
Rubber, apparatus for use in restoring, N. C. 

ea ae 420,821 
Rubber dam clamp, Johnson & Hiill................+ 420,876 
Rabber stock, apparatus for washing, Mitchell & 

GAT PIED. 2.00... ccccccccsccqoecesseseccecs wees 420515 
Sad iron, J. Rist. seases cnaiastbinietanten ae 
Safety pin, R. T. Lewis, Jr scescccesepecoseoencesensl 420,311 
Sand reel, D. J. Thayer............ ccse ceesseees 420,476 
Sand sifting machine, Jackson & Reese............ 420,455 
Sash and casing. window, Lewandowski & Zali- 

kowski. ccccecessccctess GRE 
Sash bar, window, w. Henderson... eéocoscesecee. saben 420,510 


Saw for cotton gins, sectional, H. V. Scattergood. 420,606 


| Saw handle, crosscat, M. E. Trae... . 420,479, 420,480 
Saw jointer, J. B. Randall... ..........ccccs0csscee.. SMT 
| Saw tooth, insertible, R. J. Bole.... .. ned $20,857 
Saws, mitering attachment for circular, E. 
| DORGIEE....ccciv ctkiediccdnetbncscscevtsecress 420,739 
Sawing machine, compensating gang, A. J. Wil- 
GBiReccccce cnccce -cocesscasecceuabesteosescbesabic . 0500 


Scoop, wire, W. D. Rowland............ 
| Screen shaking mechanism, E. G. Bailey 
| Serew cutting die, F. N. Gardmer............«s0...++ 








Screwdriver attachment, M. J. Bartiett 

Seat. See Agricultural machine seat. 

Seat spring detachable, J. H. White........ . 2048 
8 andr dabout, bined, A. B. Clarke. 420,716 
Separator, D. Cochrane... , eee 718 
Sewing machine feedinu moshentem, J. ‘Forbes... . 420,505 
Sewing machine rotary looper, B. Hall. ........ . mae 


Sewing machines, revolving hook for, N. Wheeler 420,347 


Shafting coupling, F. O. Landon..................+ rt 
Shaft support, adjustable, B. B. Devoll........... 420,568 
Shaping machines, tool feeding device for, Sturte- 

| vant & Clark........ . 27 
Sheet meta! box and die therefor, c. A Mornine- 

Gn kncticccvcescesctodesssdecdincatctsstd sceemebé 420,912 
Sheet metal orimpina machine, Fr. M. ‘Leavitt. ... 0m 
Shingle, metaltic, Toner & Cagroll.................. 420,78 
Shutter fastener, L. W. Merriam................... @4al 
Sign for lamps, street, T. Cocheu................... 406% 


Signal. See Railway signal. 
Signals, apparatus for electrically recording, F. 
i Se, es ae ocdmee 
Signais, electrically receréien. Fr B. Wood. ...... 
Smoke consuming furnace, W. L. Drake. . 
Snow plow, J. 11. Russell............ eccccees ess 
Soda alum, making, B. Auge... ...........000. cesses 
Soldering apparatus, G. W. Melotte . 
Soldering tweesers, M. Greer, Jr...........-...c000. 
Sower, seed, Hamilton & Hull... ....... 0... .seces sees 
| Spike extractor, L. Martin............ : 
Spinning machines, condensing trumpet for, F. P. 
Baldner a 
Spinning spindle cuppert, C. D. Robinson... peccossce 











r staat 


Spring. See Carriage spring. Seat spring. 

Sprinkler. See Water sprinkler. 

Square. beveling, J. T. Delancett..............+.-.. 420,443 
Stalk cutter, Murphy & Mitchell.................... 420,581 
Stamp canceler, 8. A. Miles............<...0++s 420,580 


Stand. See Chart, reading, and b stand. 
Display stand. 














Stand pipe for supolying water to railway engines, 

i VE eee is . 420,580 
Steam engine, single acting, N. Chandier...... --. OM 
Steam trap. J. Morehead.. cecccecceccces cosee GREED 
Steel, carbonising, C. Jones. . .. 40,539 
Stirrup, G. Valentine oveees 420585 
Ee ee 420,754 
Stopper. See Bottle stopper. 

Stove ovens, rotary slide for, P. M. Russell........ 420,391 
Stove, smoke burning, B. R. Weston....... ee» 508 
Sacker rod, J. O. Tefft........ +» 420708 
Selphur, apparatus for subliming, c. Dubois... --» €070 
Switeh. See Lock switch. 

Tack, thamb. Schindler & Schneider........ (098 


Table. See Game tabie. 
Tablet or indicator, information, J. B. Barnet..... 420,712 
| Telegraph, autographic, J. H. Robertson ... ..... 420,533 
| Telegraph. quadrupiex, T. A. Edison sevececse C2050 
| Telearaphy. multiple, B. J. P. Mercadier........... 420,864 
Thermal cut-out, G. Farrell........ caeee ees 2004 
| Thermo eauter, W. H. Beach ...... «eee « 420.872 
| Thermo elecuric generator, C. s. Bradley . — 420, 764 
Thermometer, oven, F. Allen ...... .......<...00. 40508 
| Thi coupling, Fowler & White.................... 420.508 
| Thill coupling, G. C. Lamley.. édeveie-cce GREED 
| Phill coupling, EB. Westenh 420.846 
Thrashing machine, B. Holt... v0 cee soteathite Jute . 420.512 
Tie. See Bale tie. cae Sy Raliwas ti. 
‘Tile, 4. Pajeae ............0.. ose ds bees! 
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